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S.E.A. RINGS 
SYNTHA 


. 
EFFICIENCY Packings 
RELIABILITY 


RONALD TRIST & CO. LTD., 
BATH ROAD, SLOUGH. 


YARROW 


& CO. LTD. 
GLASGOW 
SHIPBUILDERS 
MARINE ENGINEERS 1353 
LAND AND MARINE BOILER MAKERS 


RAPIER 


WALKING DRAGLINES 
RANSOMES & RAPIER LTD. 
Ipewich og et 


Builders of Europe 


EXCAVATORS 


1016 


For Machine Cut Gears of 
highest quality — TRY 


MOSS GEARS 


THE MOSS GEAR CO., LTD., 
Crown Works, Tyburn, 
Birmingham 





INFINITELY BETTER 


SPRINGS 


SUPER GRADE SPRINGS OF EVERY 
DESCRIPTION FOR EVERY PURPOSE 


On Admiralty, War Office, and Air Ministry Lists. 
Established (821. 


ROBERT RILEY LTD. 
Milkstone Spring Works, Rochdale. Teil "872 


CRADLEY 
BOILERS 


CRADLEY BOILER CO., LTD., 
CRADLEY HEATH, STAFFS. 


BAXTERS 


“ PATENTED KNAPPING MOTION ” 


STONEBREAKERS 


and ALLIED SPECIALITIES 
lw. H. BAXTER, Ltd., Leeds, ‘s 


On Active Service 


COOPER 


SPLIT 
“(ROLLER BEARINGS 


KING’S LYNN 1158 NORFOLK 





THE BEST OF HAUL 
INVESTMENTS 


DYSON 
TRAILERS 


BROTH E R fh OOD 
PETERBOROUGH LT 
STEAM ENGINES AND TURBINES, 
GAS AND OIL ENGINES, 
AIR COMPRESSORS, 
REFRIGERATING PLANT, 


See advertisement, Page 31,March 7 6938 


MUREX 
Electrodes 


MUREX WELDING PROCESSES LTD., 
HERTFORD RD., WALTHAM CROSS, HERTS. 


WATER 
PURIFICATION 
PLANT | 


OF EVERY DESCRIPTION 
JOHN THOMPSON 
(KENNICOTT WATER SOFTENERS) LTD., 
WOLVERHAMPTON 





J. & E. HALL 


FOR LAND & MARINE PURPOSES 
LIFTS ano ESCALATORS 


J. & EB. HALL, Lrp., ENGINEERS, DARTFORD, 
KENT. 


_ REFRIGERATION 


Telephone ;: Dartford 3456. 
London Office: 10, St, Sw ws Lang, ECA, 
Telephone: Mantton Hovex 9811. 





TAPER PINS 


SPLIT & SOLID. LARGE STOCKS. 


H. FORDSMITH LTD., 
Hadfield Street Works, Cornbrook, 
MANCHESTER, 16, 
TRAfford Park 0789. 793 


GLASS For Machinery 


BUTTERWORTH BROS., LTD., 9753 
Newton Heath Glass Works, Manchester. 


“DANIELS 


FOR 


PLASTICS 
MOULDING 
PLANT 


T. H. & J. DANIELS LTD. 
STROUD, GLOS. Tel. 661 /2/3. 
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GEORGE RUSSELL & CO., LTD., 


Motherwell. 1317 





ngineers, Ltd., 


re 4 bert 


Research Engin 
Grove, 
N.1. Design sign sod construction ly, 
electrical machinery 
work ba + tay e hove also a — 


ent for quantity production on completion of 
expartaneuts. a 1282 





= LOCOMOTIVES 


STEAM OR DIESEL 
HUDSWELL CLARKE & Co. Lro. 


RAILWAY Fount, wi FI 
London Office: 46, Victoria ~~ 
Telephone: Victoria 1 


SPRINGS 


of every description for all trades. 
Flat and Spiral. 


ROBERT MATHER 


CARR SPRING WORKS, SeaOT Te, 
Near MANCHESTER. 
Telephone : 3119, Established 1984. 


“ACTARC” 


Electrodes & Welding Plant 


ARC MANUFACTURING CO., LTD., 
ACTARC WORKS, LONDON, W.!2. 


A ‘fred Herbert Ltd., Coventr 


PAY BEST PRICES for SECONDHA 
—~—-~~vn * ope dy in x condition, by first-class 


ne, and our representa- 
tive ‘ive will @ call Phone 88 81 Coventry. 
LATHE, Coventry. 
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SPECIAL MACHINES 


MADE TO ORDER 


Parte and 
Erection of 
Millwrights 


Tuomas Hunt & Sons 
Westbridge Road, BATTERSBA, 8.W.11. 


t 
work 1461 


MACROME treated 
TOOLS do more 
work in less time 


MACROME 


LIMITED 


Z Dept., 
Head Office: ALCESTER, WARWICKSHIRE 
Phone : ALCESTER 12. 


CONVEYORS 


BARRY, HENRY & COOK, LTD. 
1304 





AWN 


SHEET METAL WORK. 

STEEL PLATE WORK. 
Road Tanks. Chemical Plant. Oil Tsaks. Air 
Receivers. Hop . Chutes. Ducting, Chim » 
Galv’d Cisterns. Tanks. Cylinders. Guttering. Sinks 


W.8B. BAWN & CO. LTD., 
Blackhorse Lane, Walthamstow, London, E.17. 
Telephone: LARKawood 4411 (3 lines). 


HOWELLS 
ELECTRIC 
MOTORS 








MACHINE WORK. 


TURNING, FACING, GRINDING, 


etc, 


PLANING UP TO 12ft. Oin. by 
4ft. Oin. by 4ft. Oin. 


WELDING AND CONSTRUCTIONAL 
WORK. 


EXPERIMENTAL WORK. 


ROSSER & RUSSELL, LTD., 


QUEEN'S WHARF, HAMMERSMITH, W.6, 
"Phone : RIV. 4416. 9211 


AIRPEL FILTERS 


AIR PORT EQUIPMENT LTD. 
AIRPEL WORKS, WEMBLEY, MIDDX. 





DREDGERS 


LL TYPES 
FERGUSON BROS. (Port-Glasgow) —_— oe 
078 


PORT- GLasoow 


FRICTION 
CLUTCHES 


All Types. Satisfaction Guaranteed, 


Ww. R. ANDERTON & CO., 


Clutch 
CASTLETO 


ALLDAYS «& 
ONIONS 


use BIRMINGHAM. Lb. 
SMITHY PLANT 


“The machine with a BRAIN” 


SCIAKY 


SPOT WELDERS 


SLOUGH 22342 





ialis 
ROCHDALE 506 











SPENCER - BONECOURT 


Patent Waste Heat Boilers 
32. Farringdon Street, London, E.C.4. 1332 





HYDROJET | 
BABCOCK & WILCOX 





ASH & DUST 
LTD., 34, FARRINGDON 





SLUICING = 
STREET, LONDON, E.C.4 
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HYDRAULIC PRESSES 


2,000 tons Air- HIGH-SPEED FORGING PRESSES 
ydraulic 150 tons to 15,000 tor... 


Forging Press. BENDING PRESSES 


to 15,000 tons. 
PRESSES 
for piercing, drawing, pointing, filling and banding. 


PRESSES 
for drawing, heading, indenting and tapering Cartridge Cases. 


PRESSES 
for cable covering, extrusion, leadpipes, etc. 


PRESSES 
for flanging and troughing. 
EXTRUSION PRESSES 
Vertical and Horizontal. 


BALING PRESSES 


for cotten. 
















HYDRAULIC 
INTENSIFIERS, 
PUMPS and 
ACCUMULATORS. 








‘‘Davy-United”’ Presses 

have been developed . 

from experience gain- [2 : t 0 Re —_ ——— 
ed in more than 50 ‘ ae malt erected : ee 
years of manufacture. 


Whether for forging, 
bending, piercing, or 
other purposes, they 
are designed to ensure 
maximum production 
with the minimum cost 


of maintenance. 
} 








ROLLING MILL PLANT. 
OPEN HEARTH STEEL 
FURNACES. 


MIXERS, STEEL CONVERTERS 
AND 


AUXILIARY MACHINERY. 















DAVY ano UNITED ENGINEERING COMPANY LIMITED - SHEFFIELD 
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DAM CONSTRUCTION IN 
THE TENNESSEE VALLEY. 
(Concluded from page 162.) 


Tue construction of the Pickwick Landing Dam 
was carried out in three stages, of which the building 
of the lock and embankments, described in the 
previous article, formed the first. The second stage 
covered the construction of the power house sub- 
structure and about 400 ft. of the north end of the 
spillway, which was completed in the third stage. 
The procedure followed is illustrated in Figs. 56 
to 63, on page 202, which show a plan of the com- 
plete works, with various cross-sections. As will 
be seen, three cellular sheet-pile cofferdams were 
employed. The first, enclosing the lock site, and 
covering Stage 1, has already been referred to. 
Its position in relation to the other works is clearly 








placed in pris. and the template then erected 
on them. ° e latitude in the connections between 
the framework and the pipes was allowed, so that 
the template, which served as a guide to the sheet- 
piles, could be adjusted accurately into position 
before driving began. The short-radius piling seg- 
ments, which closed the spaces between the main 
cells, were located by steel formers connected 
between the template and the previously-erected 
cell. They can be seen in the left foreground of 
Fig. 64. 

After the driving of a pile cell had been com- 
pleted, it was filled with earth, to about the level 
of the normal river surface, by means of a clamshell 
bucket. When the whole of the cells in a coffer- 
dam had been driven, and partly filled in this 
way, the filling was completed by pumping dredged 
material directly into them. The surplus water 
flowed out of the cells through six 10-in. holes, 





had been dismantled, Apart from this important 
economy, however, the programme was laid out to 
fit in with the recurring periods of high and low 
water in the river, the cofferdams having neces- 
sarily to be constructed during low-water periods. 
The top of the cofferdams was at elevation 390, 
which it was not desirable to exceed, because, after 
the third cofferdam had been constructed, a greater 
height, by backing-up the river, would have led to 
inundation of the flood plain. Records showed that 
on an average the river rose above elevation 390 
only once in four years. Actually, a flood above 
that level occurred in April, 1936, and drowned 
the first-stage cofferdam. 

As the electric power demand did not justify the 
installation of generating plant at the Pickwick 
Landing Dam at the time it was constructed, the 
power-house work, carried on inside Stage 2 coffer- 
dam, covered only the building of the substructure 
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Fie. 55. AsriaL View or Pickwick Lanpine Dam unDER CONSTRUCTION. 


shown in Figs. 56 and 60. Part of it can also be 
seen in the aerial photograph reproduced in Fig. 55, 
on this page. This shows the completed lock 
chamber and the second cofferdam under con- 
struction. Some of the cells of the first cofferdam 
can be seen at the west end of the lock structure. 
The remainder have been removed to’form the second 
cofferdam, which is in process of construction in the 
river. Parts of both the north and south embank- 
ments, which were described in the previous article, 
can also be seen in the illustration. 

As shown in Fig. 56, and as can clearly be seen 
in Fig. 53, on page 170, ante, the sheet-piling cells 
were of cylindrical form, driven side by side, but 
not in contact. The spaces between them were 
closed by short connecting sheet-piling segments 
laid out in an arc of much shorter radius than the 
main cells. This was referred to in the previous 
article, but will, perhaps, be more clearly under- 
stood from the plan given in Fig. 56. The advan- 
tage of making the main sheet-pile cells as self- 
contained units was that they could be driven, and 
later removed, individually without interfering with 
neighbouring cells. It was also possible to drive 
all of them by using a single special template which 
formed each cell with great accuracy. 

The template is illustrated in Fig. 64, on Plate 
XVI. It consisted of a cylindrical steel framework, 
carried by four 10-in. pipes which were driven 
vertically into the ground. These pipes were first 


which were cut in their river sides about 4 ft. 
from the top. The holes were closed when the 
cells were full of earth to their level, surplus water 
from the last 4 ft. of filling flowing over the top. 

After the whole of the main cells had been filled, 
the intermediate connecting cells were filled by 
hydraulic pumping. Rows of weep holes were 
punched in every third pile on the inside of the 
cofferdams, in order to prevent the building up of 
hydraulic head in the cells.. The holes were spaced 
3 ft. apart and were left open until they became 
clogged up and closed. No displacement occurred 
in any of the cells during construction, or later. 
The height of the cells in the cdfferdam built 
alongside the lock site was 55 ft. A total of 4,151 
sheet piles, 15 in. wide and weighing 388 Ib. each, 
was used in the construction of this cofferdam. All 
driving was done with two floating A-frame derricks 
equipped with steam pile hammers. One of these can 
be seen alongside the cofferdam in Fig. 53, on page 
170, ante. 

The three stages of the programme of construction 
which was followed are clearly shown in Figs. 56 
to 63. As already mentioned, the procedure had 
the. advantage of enabling the sheet-pile cells to be 
utilised for the building of Stage 2 cofterdam after 
Stage 1 had been completed, and later to be again 
used for Stage 3. The aerial view, Fig. 55, shows 
the state of affairs during the construction of the 





second cofferdam, when some two-thirds of the first 


with the necessary intakes and draught tubes. The 
excavation for the tailrace was also completed. 
The station will ultimately contain six propeller- 
type units and as the tail-water level will be high 
during major floods, the power house will be pro- 
tected by a bulkhead on the downstream side so 
that it will take the form of a box-like structure, 
The generators will be set at a relatively low eleva- 
tion and connected to the turbines by short shafts. 
As shown in Figs. 56 and 63, the work carried out 
in Stage 3 was the completion of the spillway, part 
of which had been included in Stage 2. The third 
cofferdam completely blocked the channel, but. it 
was possible at that stage to divert the water through 
the power-house intakes. Part of the spillway was 
also available for service and as the spillway crest 
is at elevation 378 the cofferdam had, 12 ft. of free- 
board to the good. 

When the construction programme for the Pick- 
wick Landing Dam was first planned, it was pro- 
posed to employ the floating concreting plant which 
had been used during the construction of the 
Wheeler Dam. This was dealt with in the fourth 
article of this series, on page 122, ante. Further 
study of the flood stages at the Pickwick Landing 
site, however, showed this to be impracticable. 
Although the floating equipment was well suited to 
the relatively slack-water conditions in the upper 
end of Lake Wilson, at the Wheeler Dam, it would 





have been difficult to operate under the varying 











202 





ENGINEERING. 


MARCH 14, I9Q4I. 








PICKWICK LANDING DAM ON THE TENNESSEE RIVER, U.S.A. 
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water — which occur at Pickwick Landing. The 
success of the plant at the Wheeler Dam had also 
been dependent on the continuous supply of sand 
and gravel which it was possible to arrange for. 
This regularity could not have been maintained, 
as rises in the river would have suspended dredging 
operations for gravel. The project was accordingly 
abandoned, and the plant actually employed was 
of a type similar to that used in the construction 
of the Norris Dam, which was described on page 
41, ante. Some items of the equipment were used 
on both works. 

The concreting plant employed consisted of a 
circular storage dump for sand and aggregate, with a 
total capacity of 250,000 tons; a cement-blower 
system ; a 110-ft.-high concrete mixing plant ; and 
belt conveyors connecting the various parts. i 





















































ELEVATION EE 


plant was all situated on the south side of the river. 
As shown in Fig. 56, the circular storage dump was 
immediately downstream of the lock and the mixing 
plant behind the lock, close to the dam. The 
aggregates were brought to the site by barges from a 
grading plant situated a few miles upstream, the 
material being obtained from the river by dredging. 
When the barges arrived at the landing quay, 
alongside the storage dump, they were transferred to 
a40-cub. yd. wooden hopper by means of a derrick 
equipped with a clamshell bucket. A photograph 
of the landing quay, showing one of the barges 
being unloaded, is reproduced in Fig. 65, on Plate 
XVI. The top of the receiving hopper can be seen 
in this illustration. One of the barges, and the 
derrick, are also indicated in Fig. 56. 

The receiving hopper delivered to a 30-in. belt 











, which transferred the material to the 


conve 
top of a kern tower situated 425 ft. from the river 


and at the centre of the circular dump. 
This tower, and the conveyor feeding it, are well 
shown in the view of the dump given in Fig. 66, 
on Plate XVI. As indicated in Fig. 56, the belt 
conveyor passed through a tunnel in the neighbour- 
hood of the receiving hopper. It will be clear from 
Fig. 65, that the purpose of this arrangement was 
to give a clear roadway around the dump. The 
conveyor had a capacity of 400 tons per hour. It 
delivered to a hopper at the top of the kern tower, 
which was provided with a swivel spout so that each 
type of aggregate could be delivered to an appropriate 
lower compartment. These lower compartments 
had delivery spouts by means of which each type 
of aggregate was then passed to the correct section 
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of the storage area. This area was, roughly, 500 ft. 
in diameter, but, as shown in Fig. 56, was not 
truly circular. The distorted form was adopted 
in order to provide storage sectors of different 
capacities, the amounts of each kind of aggregate 
required not being equal. 

As the material was delivered by the kern tower 
spouts, which formed heaps around the tower base, 
it was distributed over the appropriate storage 
area by a 2}-cub. yd. drag-line excavator. This 
was operated from a 60-ft. high travelling tower 
running on a rail track laid around the storage area. 
The tower is shown in Fig. 65 and the track can be 
seen both in this figure and in Fig. 66. The drag 
bucket was carried by a cable extending from the 
travelling tower to the central kern tower. At this 
latter it passed over a sheave which was mounted so 
that it was movable around the tower at a fixed 
height. An adjustable lead-in sheave, below a 
fixed sheave on the travelling tower, enabled the 
operator to regulate the height of the drag bucket 
to suit the amount of material on the stock piles. 
As shown in Figs. 56 and 66, the storage area was 
divided up by radial berm walls ‘in order to keep 
the various classes of aggregate separate one from 
another. 

The aggregate was transported to the mixing 
plant, situated some 1,510 ft. away, by a 24-in. 
belt conveyor running parallel to the river, as shown 
in Fig. 56. This was fed from a hopper at the base 
of the central tower, a series of shutters enabling 
the operator to charge the hopper with any particular 
type of aggregate as required. As the material 
stored towards the outer circumference of the storage 
area would not flow automatically into the hopper, 
it was brought nearer to the centre, when it was 
desired to work from stock, by reversing the direction 
of operation of the drag bucket. As shown in Fig. 
56, the belt conveyor was located in a concrete 
tunnel where it passed under the stock pile ; after 
that it was in the open. The last part of this long 
conveyor was sloped upward in order to reach the 
top of the mixing tower, as shown in Fig. 67, on 
Plate XVI. The conveyor, which consisted of four 
successive flights, travelled at 287 ft. a minute and 
had a capacity of 250 tons per hour. Communication 
was maintained between the mixing plant and the 
kern tower, so that the correct kind and quantity 
of aggregate could be delivered as required, by 
means of a combined light and sound signal system. 
A telephone connection was also provided. 

Cement was also delivered to the site by barges 
which moored at a quay at the east end of, and at 
right angles to, the aggregate quay, as shown in 
Fig. 56. From the barges it was pumped into an 
elevated steel silo the position of which is indicated 
in Fig. 56; the silo can also be seen in Fig. 67. This 
silo, which had a capacity of 6,000 barrels, had pre- 
viously been used on the Norris Dam works and is 
illustrated in Fig. 25, on page 50, ante, It was trans- 
ferred to Pickwick Landing after the completion of 
the Norris Dam. The cement was dicharged by 
gravity from the silo and conveyed to the mixing 
tower by a blower system operated by air at a pres- 
sure of 50 lb. per square inch. The system included 
two tanks, each with a capacity of 55 barrels. These 
were alternately loaded and discharged every five 
minutes with a quantity of cement equivalent to 
30 barrels. One minute was required for loading 
and 4 minutes for discharging. As in the case 
of the aggregate kern tower, a signal system was 
provided between the mixing plant and the cement 
silo so that instructions could be given to the 
operator at the latter when to start and stop cement 
delivery. The run of the pipes of the cement-blower 
system is shown in Fig. 56. 

The mixing plant situated near the axis of the 
dam, as shown in Fig. 56, is illustrated in Fig. 67. It 
was almost identical with the similar plant used at 
the Norris Dam and described on page 42, ante. It 
consisted of a tower with batching bins at the top; 
these discharged to mixers below which, in turn, 
fed a hopper at the bottom of the tower, from which 
the mixed concrete was delivered to the works. 
The starting of the charging of the cement and 
water batchers was controlled manually, but when 
the proper weights for the mix required had been 
delivered, the supplies were cut off automatically. 
The mixing plant was in.communication with the 








men working on the dam and placing the concrete, 
through an electric-light signal system, which 
enabled start and stop messages, and instructions 
about the type of mix required, to be transmitted. 

The concrete was delivered to the dam forms 
by belt conveyors, cableways and cranes, the parti- 
cular means employed depending on the part 
of the work concerned, or the stage of progress. 
For building the navigation lock, a single flight of 
30-in. belt conveyor, 245 ft. long, carried the 
concrete to a hopper located just inside the land 
face of the lock chamber. From this, it was deli- 
vered to 4-cub. yd. buckets carried on flat trucks 
running on rails and drawn by petrol-electric loco- 
motives. The trucks were taken to points at which 
the buckets could be lifted by cranes and ti 
inside the forms. This conveyor belt and hopper 
system is shown in Figs. 56 and 60. For the second 
and third stages of the work, which covered the 
power-house substructure and part of the spillway 
and the main spillway section, respectively, a cable- 
way 1,500 ft. long was erected parallel to the axis 
of the dam. This is shown in Figs. 55, 61 and 62. 
The cable, passing over the works, can also be 
seen in Fig. 49, on Plate XIII, ante. It was sup- 
ported between a head tower, 150 ft. high, on the 
south bank and a tail tower, 110 ft. high, located at 
the south end of No. 2 cofferdam. Bottom-dumping 
buckets, of 4 cub. yd. capacity, travelled on the 
cable and were loaded from a hopper on the south 
bank. They delivered to a hopper situated in front 
of the tail tower. From this, buckets, carrie@on flat 
trucks, were charged and transferred to the place 
required by petrol-electric locomotives, The con- 
crete was finally placed by cranes, in the same way 
as that employed in the building of the lock. 

The Pickwick Landing Dam was constructed 
under the general supervision of the same officials 
as have already been mentioned in connection with 
the Norris and Wheeler Dams. Those immediately 
associated with the work included Mr. A, L. Pauls, 
who served as project engineer, Mr. R. F. Olds, 
acting construction engineer, and Mr. James E. 
Walters, acting construction superintendent. 
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Physical Science in Art and Industry. By Dr. E. G. 
Ricwarpson. St. Hugh’s School, Bickley, Kent: 
English Universities Press, Limited. [Price 15s. net.) 

THE application in industry of the discoveries and 

methods of physical science is one of the most 

notable tendencies of this century. Its value is 


evident, directly in the improvement of essential | pre 


services and the enhanced range of amenities 
available to the community as a whole; and 
—— ~ by the organisation of scientific research 
on a scale reflecting confidence in the development 
of mdustrial processes on an increasingly nt 
physical basis. On the one hand, therefore, exists 
a section of society—professional physicists, research 
workers, engineers and technicians in industry— 
now numerically greater. than ever before, for 
whom the exploitation of scientific facts and 
methods is of predominant interest. On the other 
is the non-technical public, served by science at 
every hand and in every aspect of ite daily life, 
often unsuspecting the extent of such service but 
rarely unappreciative or unwilling to know more 
about it. A cordial reception is thus ‘assured for a 
book, like this by Dr. Richardson, which surveys 
practically the whole field of technical activity and 
presents the basic physics in a simple, readable 
way that is attractive to the layman and yet/is 
instructive to the specialist. 

The diversity of arts and industries to which 
experimental physics actively contributes is perhaps 
the most outstanding point brought out by Dr. 
Richardson’s book. Without exhausting all such 
applications, he deals in turn with fifteen major 


activities, many of which embrace several related | large 


but distinct technologies. The more obvious 
subjects for physical research—locomotion by land, 
sea and air, communications by wire and radio, 
textiles, building materials, acoustics and mining— 
naturally demand a chapter apiece, despite a degree 
of restraint amounting in some directions to drastic 








curtailment. The author has contrived, neverthe- 
less, to say at least something about every impact 
of physics upon these industries and to select, with 
commendable skill, matters of primary importance 
for treatment in sufficient detail to be genuinely 
informative. The rest of the book covers a range 
of physical applications with which all but a few 
specialists will be largely unfamiliar, but which, for 
that reason, will be found the more interesting by 
the majority of technical readers. It treate of 
pottery, cooking, farming, painting, archzology, 
architecture and music ; activities that for centuries 
have been arts, governed largely by tradition, and 
only lately have been gradually transformed into 
sciences by the introduction, often with unquestion- 
ably good results, of such outlets for physics as 
Dr. Richardson describes. 

Since it is a manifest impossibility to cover all 
the industrial applications of physics in a single 
volume, some readers may consider that their own 
particular subjects have received less attention than 
their industrial importance warrants. “The explana- 
tion is simply that no one man, not even a Dr. 

can know all about everything. The 
wonder, rather, is that within the compass of 300 
pages he has condensed so much factual information 
without using mathematics, or, indeed, departing 
from an enviably lucid, yet easy style of writing. 
His confident exposition of a remarkable variety 
of subjects, no less than the extent of his original 
contributions to applied physics, are more than 
sufficient assurance that this book is no mere 
journalism but a reliable treatise which can be 
quoted as an authority, used as an introductory 
text-book, or simply read with a gratifying sense of 
well-spent relaxation. 





Mechanics of Liquids. By Proressor RaLpa W. POWELL. 
New York: The Macmillan Company. London: 
Macmillan and Company, Limited. [Price 15s. net.) 

Tue author of this attractively produced book, who 

was formerly a hydraulic engineer engaged on water- 

shed conservancy, and is now associate professor of 

mechanics in the Ohio State University, brings a 

valuable combination of practical and academic 

experience to the task of presenting the elements of 
hydraulics in the light of the developments in 
fluid dynamics that have contributed to, or been 
stimulated by, the growth of aeronautics during the 
past 25 years. These researches, gradually replac- 
ing the empiricism of classical hydraulics by a solid 
theoretical foundation, ought to figure prominently 
in the initial stages of modern hydraulic teaching. 
Professor Powell’s book presents the essentials 
of liquid mechanics as a short course of reading, 
and complementary to the engineering 
aspects of hydraulics. It differs from the best of 
existing standard texts less in the introduction of 
recent advances, since these are fully appreciated 
by previous writers and accorded full recognition 
in the revised editions of their works, than in the 
nae of view from which he has surveyed the whole 
field of fluid mechanics and selected for emphasis 
those elements which serve to exemplify the work 
of Reynolds, Prandtl, von Karman and Nikuradse. 
He proceeds from the simple to the complex in 
chronological order, from the hydrostatics of the 
ancients to the hydrodynamics and dimensional 
analysis of the moderns, treating always of the 
liquid to the exclusion of hydraulic machines. The 
first six chapters ‘deal conventionally, though in less 
than usual detail, with hydrostatics, the funda- 
mentals of hydraulic flow in pipes and channels, 
and the characteristics of orifices, nozzles and weirs. 

The quantitative study of viscosity and its effects 
is confined to the last three of the eight chapters. 

One of these discusses hydraulic models, which 

have been widely used by American hydraulic 

engineers, though not to the exclusion, as the author 
seems to imagine, of comparable first-rate work in 
this country. On other points of detail, the book 
can be justly criticised, while*the inclusion of too 

a proportion of elementary matter will detract 

from its appeal to experienced engineers of post- 

graduate standard. as its author intended 


however, as an elementary text for students of 
hydraulic engineering or physics, approaching fluid 
mechanics for the first time, the book has much to 
commend it. 
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IV.—EuscrricaL ENGINEERING. 
(Concluded from page 185.) 


The Light Industry—The transition from 
peace to war-time conditions undoubtedly occa- 
sioned greater dislocation in the light section of the 
electrical engineering industry than in the heavy 
section. Nevertheless, the employment figures in 
the manufacture of electric cables, a tus and 
lamps, given in Table ITI, below, indicate that 
a very high level of activity was maintained in 
the industry as a whole. In the case of certain 
branches, however, notably the radio industry, 
the maintenance of activity was achieved by a 
considerable expansion in the range of products. 
The reason was, of course, that many sections 
of the industry are dependent on retail spending 
of a luxury or semi-luxury character, and therefore 
were hit by the reduction of incomes brought about 
by increased taxation and saving. It must not be 
forgotten, of course, that the industry covers a 
wide range of products and some sections, for 
example, the electric-lamp manufacturers, have 
been very busy as a result of the need for the 
adoption of new lighting systems resulting from the 
black-out regulations and the general extension of 
night work. The light section of the electrical 


TaBLe ILI.—Employment in Electric Cable, Apparatus, 
Lamps, etc., Industry. 








. Number 
Date. Insured. Unemployed. Employed. 
July, 1930 102,620 8,783 93,837 
1931 108,340 16,057 92,283 
1932 117,490 10,310 107,180 
1933 125,570 15,843 109,727 
1934 133,280 10,260 123,020 
1935 142,200 11,511 130,689 
1936 151,830 8,736 143,004 
1937 177,670 6,653 171,017 
1938 179,820 13,461 166,359 
1939 185,290 8,301 176,989 
1940 5,675 














engineering industry as a whole has been particularly 
successful during 1940 in export markets, exports 
of electrical goods and apparatus for the first 11 
months of the year amounting to 12,397,000/., 
compared with 10,287,000/. for the corresponding 
period of 1939 and 12,309,000/. for the first 11 months 
of 1938. No division of this figure into individual 
products is possible. 

(i) Insulated Wire and Cables—Most cable 
manufacturers managed to maintain or expand both 
the volume of work on hand and the profits earned 
during 1940. Following the outbreak of war, there 
was quite a substantial decline in the normal civil 
demand, since municipal and public electricity 
undertakings restricted considerably their schemes 
for mains extensions. Most manufacturers, how- 
ever, were soon able to offset this decline by increased 
work for military and naval purposes and, towards 
the end of 1940, with the intensification of rearma- 
ment generally, the volume of such work achieved 
very substantial proportions. The chairman of 
Callender’s Cable and Construction Company, 
Limited, for example, was able to state, in March, 
1940, that “ the effect of the declaration of war was 
felt particularly in our home contract work. We 
have received substantial orders for super-tension 
cables but, generally speaking, that side of our 
business has slackened off. During the year, our 
business in rubber-insulated ship wiring cables 
reached the highest level . . . Since September, 
practically the whole of our output of ship wiring 
cables has been made to the requirements of H.M. 
Navy.” The chairman of the General Cable Manu- 
facturing Company stated, in December, that his 
company had been engaged almost exclusively on 
large Government cdntracts for the War Depart- 
ments, which had necessitated running most of the 
plant twenty-four hours a day throughout the year. 
Most of the other manufacturers also reported a very 
heavy volume of work on hand for Government 
departments. 

In spite of this concentration on war work, a 
satisfactory volume of exvort trade appears to 
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have been maintained, at least during the earlier part 
of 1940, though no statistics of exports are available 
after the end of 1939. British exports of insulated 
wire and cable are shown in Table IV, on this page, 


TABLE IV.—United Kingdom: Exports of Insulated 


Wires and Cables. (£000.) 
1933 1,614 1937 4,397 
1934 2,158 1938 4,320 
1935 2,685 1939 3,825 
1936 2,947 1939 Jan.-Aug. 2,816 
» Sept.-Dec. 1,011 


up to the end of 1939. It is not possible to include 
the value of exports from other countries, as has 
been done in previous years. It will be seen that, 
for the first four months of the war, exports were 
at a rate equivalent to just over 3/. million per 
annum, which, though below the level for the years 
1937 and 1938, was higher than for any of the pre- 
ceding four years. Moreover, on the basis of experi- 
ence in the engineering industry as a whole, there is 
reason to suppose that exports were exceptionally 
low in September and October, 1939, and that some 
recovery took place later. This is confirmed to 
some extent by reports from individual companies, 
which record increased orders from the British 
Empire and China. 

(ii) Wireless.—Most firms in the wireless industry 
have maintained a high level of activity, though in 
many cases this has been achieved mainly by broad- 
ening the range of products and undertaking a 
subs ial volume of Government work. Home 
sales of wireless receivers have been reduced, 
both on account of the reduction of purchasing 
power and the restriction of raw material supplies 
to manufacturers. In the case of the more popular 
makes, the latter factor was probably the most 
important in reducing output, and the public 
found in several cases that their orders could -not 
be met without a substantial delay. Many manu- 
facturers suffered from the cessation of the tele- 
vision service, since 1939-40 was expected to be the 
first year in which really important sales of tele- 
vision receivers would be effected. Manufacturers 
therefore built up considerable stocks of these 
receivers in the autumn of 1939, only to find their 
market completely destroyed on the outbreak of 
war. In spite of repeated representations to the 
Government, any resumption of the television service 
before the end of the war seems unlikely. 

In addition to difficulties arising from the restric- 
tion of raw materials, the industry has also had 
to contend with man-power problems. The decision 
of the Royal Air Force to enlist a large number of 
men between the ages of 18: and 50 with a know- 
ledge of radio apparatus, came as a considerable 
surprise, since many of the industry’s employees 
were reserved at 25 or 30. These reservations 
remained in force, but applied only to compulsory 
calling up, and several firms lost a considerable 
number of men by voluntary enlistment. Another 
development which caused some dislocation was 
the need to obtain a permit for each valve used 
exceeding 10 watts dissipation, After a short time 
it was arranged that wholesalers and retailers should 
be enabled to obtain collective permits for such 
valves, but it was still necessary for every purchaser 
of a set containing these valves to obtain a permit 
to use them. Several firms therefore decided that 
the best course was to redesign their sets to take 
other valves. 

In April, the Board of Trade, at the request of 
the Radio Manufacturers’ Association, prohibited 
the importation of wireless apparatus (including 
valves) and parts. The value of such imports 
had amounted previously to about a million pounds 
per annum. It was contended that these imports 
were unnecessary and were also unfair to British 
manufacturers at a time when they were affected by 
the rationing of raw materials and a shortage of 
labour. In May, it was announced that the price of 
radio-gramophones, wireless receivers, components 
and accessories were to be controlled as from July 10, 
goods for export being exempted. Later in the year, 
however, the decision to apply the higher rate of 
purchase tax to radio apparatus caused a sub- 
stantial price increase, which probably reduced still 
further the demand from the home market. 

Export demand, on the other hand, has been very 








satisfactory as a result of the elimination of com- 
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petition first from Germany and then from Holland, 
two of the most important competitors of the British 
industry in peace time. As a result, the industry 
has been quite incapable of meeting the volume of 
orders received and steps have been contemplated 
for a substantial re-organisation, including the 
pooling of resources by several companies. In 
order to realise the position, it is worth bearing in 
mind that the value of exports from Germany 
and Holland together, was over four times those 
from the United Kingdom in 1938 and, although 
the United States is undoubtedly securing a sub- 
stantial part of the trade of these two countries, 
she could only fill the gap by more than doubling 
normal exports. Towards the end of 1940, the 
export group of the Radio Manufacturers’ Associa- 
tion decided not to be officially represented at the 
trade exhibition in South America, since it was 
felt that there was no justification for seeking orders 
until the capacity for dealing with them could be 
increased. The industry undoubtedly has a real 
opportunity of permanently improving its position 
in export markets, a matter of particular importance 
in view of the fact that, quite apart from the war, 
there were reasons for supposing that home sales 
were likely to settle down at a level well below that 
of the last two or three years. Every effort should, 
therefore, be made to overcome the difficulties 
arising from shortage of raw materials and labour. 

There is a danger that inability of the United 
States and British industries together to supply the 
world demand may result in a tendency for other 
countries to start manufacture. It is proposed, 
for example, to start production in India, which is 
one of the most important potential markets for 
British sets. A private firm, the National Radio 
and Engineering Company, has been formed with 
a capital of Rs. 1,000,000 and intends to produce 
10,000 sets per annum. It is hoped to start pro- 
duction by the middle of 1941, and the company 
has already purchased premises at Mahalakshmi, 
Bombay. Initially only medium-wave sets will be 
produced, for local and all-India reception, but later 
it is proposed to make short-wave sets. British 
exports of radio sets up to the end of 1939 are 


shown by value in Table V, below. This shows 

TaBLe V.—United Kingdom: Exports of Wireless 
Apparatus (incl. Valves). (2000.) 

1933 1,340 1937 1,826 
1934 1,574 1938 1,976 
1935 1,609 1939 1,250 
1936 1,501 1939 Jan.-Aug. 975 
Sept.-Dec. 275 


that there was a substantial decline in exports 
in 1939 (and this was common to all exporting 
countries), while, in the first four months of the 
war, exports were at the rate of about 825,000/. per 
annum. 

(iii) Telegraph and Telephone Apparatus.—The 
steady increase in the number of private telephone 
subscribers, which has been a feature of recent years, 
was brought to an end by the outbreak of war. A 
good deal of work was necessary, however, in 
connection with the evacuation of Government 
departments and private firms from London and 
other large cities, and in connection with the 
A.R.P. organisation, while, in addition, a great deal 
of equipment has been required for the Forces. 
Even before the outbreak of war, there was ample 
scope for further development of the telephone 
services of this country, and this scope will be still 
further increased by the restrictions which have 
been imposed on new developments. According to 
some interesting statistics recently published by the 
American Telephone and Telegraph Company, Great 
Britain possesses only 7-84 per cent. of the total 
of 41 million telephones in the world, the United 
States having 48-56 per cent. and Germany, 
10-09 per cent. Exports of telephone and telegraph 
apparatus up to the end of 1939 are shown in 
Table VI, on the opposite page, which shows that, 
in the first four months of the war, exports amounted 
to about 1-4/. million per annum, compared with 
2-91. million in the peak year, 1938. 

(iv) Incandescent Lamp Bulbs.—In the case of 
incandescent lamp bulbs, there are also excellent 
prospects in export markets since, prior to the war, 
the three principal exporting countries were Ger- 





many, Holland and Hungary, which together 
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accounted for about 60 per cent., ie ae of the 
total world trade. In the first four months of the 
war, British exports fell to a rate equivalent to 
about 400,000/. per annum, which compares with 
594,000/. in 1938 and 652,000/. in 1937. There is 
reason to believe, however, that some recovery has 
since taken place. In the home market, the black- 
out regulations have to some extent altered the type 
of demand, but it seems probable that there was no 
substantial decline in the total volume of sales. 
Thus, while lighting business, and possibly also | waste 
certain special categories such as sales of bulbs 
for vehicle lights, have fallen off, there has been an 


TABLE VI.—United Kingdom: Exports of Telephone 
and Telegraph Apparatus. (£000.) 
1,074 1937 
1,108 1938 
1,722 1939 

1,765 1939 Jan.-Aug. 
Sept.-Dec. 


2,112 
2,917 
2,156 
1,684 

472 


1933 
1934 
1935 
1936 


increased demand for improved factory lighting, 
particularly in view of the extension of night work. 
There has also been, of course, a steady improve- 
ment in the standard of factory lighting, and in 
October the Ministry of Labour decided to give 
effect to the recommendations of the Departmental 
Committee on Lighting in Factories which had been 
published some three months previously. The 
Regulations since made in pursuance of this decision 
were summarised on page 153, ante. 

(v) Batteries and Accumulators.—In spite of the 
enormous demand for torch batteries in the early 
stage of the war, British manufacturers managed 
to maintain exports during the period September to 
December, 1939, at the rate of about 120,000/. 
per annum (see Table VII). In the case of accu- 
mulators, the figures given in Table VIII include 


TaBLE VII.—United Kingdom: Exports of Incan- 
deacent Light Bulbs. (2000). 
427 1937 
508 1938 
571 1939 
596 1939 Jan.-Aug. 394 

» Sept.-Dec. 137 


TABLE VIII.—United Kingdom: Exports of Batteries 


652 
594 
531 


1933 
1934 
1935 
1936 


and Accumulators. (£000.) 
Batteries. 
1933 205 1937 192 
1934 192 1938 163 
1935 177 1939 142 
1936 183 1939 Jan.-Aug. 100 
» Sept.-Dec. 42 
Accumulators. 
1933 517 1937 597 
1934 525 1938 584 
1935 505 1939 530 
1936 565 1939 Jan.-Aug. (a) 
” Sept.-Dec. (a) 
(a) Not available. 
all types of accumulators and , and it is 


not possible to show exports during the first four 
months of the war on this basis. Exports of com- 
plete accumulators, however, totalled 86,0001. for 
the period September to December, 1939, compared 
with 175,0001. for the first eight months of the year. 
The outbreak of war, therefore, made little change 
in the rate of export. 

In spite of arrangements for increased production 
of batteries, it was felt that there was a danger of 
shortage during the winter of 1940-41, and the 
Board of Trade, therefore, arranged to license a 
certain quantity of imports. At the same time, 
an appeal was made to the public to exercise the 
maximum possible economy in the use of torches. 
Although undoubtedly much less use was made of 
torches out of doors in the black-out, many people 
had developed the habit of using them as a means 
of permanent illumination in air-raid shelters. 

In November, the Board of Trade made two orders 
fixing maximum retail selling prices for the various 
kinds of electric torch batteries in common use. 
This presented some difficulty, since it was not 
possible to fix a single price for all batteries of a 
given size, because the smaller British manufac- 
turers (many of whom had started business since 
the beginning of the war in an effort to supplement 
supplies) could not, in most cases, make them as 
cheaply as the established firms. Moreover, the 


A scale of prices for the various types was, therefore, 
drawn up, which fixed the prices in the case of the 
smaller British manufacturers ac }d. to 14d. above 
that of the established firms, while imports from 
the United States were fixed at anything up to 
34d. higher, s aosending So the ype ota 
the past year, as a result of 
conducted by the Salvage Department of the Minis- 
try of Supply, several firms have to recover 
waste materials from used batteries. It is claimed 

that 100 tons of high-tension batteries will yield 
about 10 tons of zinc, 3 tons of carbon rods, 10 tons 
of pitch, 3 tons of pulverised carbon, 1 ton of 
brass and copper, 10 tons of cardboard, and 50 tons 
of a mixture of graphite, manganese ore, etc. 

Petrol rationing has provided an impulse towards 
the increased use of accumulator-driven vehicles, 
though the expansion has not perhaps been as large 
as was at first hoped for. The secretary of the 
Electric Vehicle Association of Great Britain, 
however, stated in May, 1940, that ier ee 
1,000 battery electric vehicles for commercial work 
had been added to the 5,000 already existing on the 
outbreak of war. 

(vi) Meters and Instrumenits.—As shown in 
Table IX, United Kingdom exports of meters and 


TaBLE IX.—United Kingdom: Exports of Meters and 
Instruments. (2£000.) 
259 1937 


1933 438 


1934 302 1938 496 
1935 376 1939 507 
1936 423 1939 Jan.-Aug. 348 

» Sept.-Dec. 159 


instruments in the first four months of the war 
were valued at 159,000/., equivalent to 477,000/. 
per annum. This compares with 496,000/. in 1938 
and 438,000/. in 1937. 








THE LOSS OF THE 
‘* PRESIDENT.”’ 


Just a century ago, in March, 1841, the paddle- 
steamer President was lost with all hands, and thus 
occurred the first great tragedy in the history of 
transatlantic steam navigation. The ship had left 
New York on March 11. Next day, she was sighted 
during a heavy gale by the sailing ship Orpheus and 
was then between Nantucket Shoals and St. George’s 
Bank. After that, nothing more was heard of her, 
but it is presumed that she foundered during the 
night of March 12. The President was the sixth of the 
pioneer vessels which, during 1838-40, inaugurated 
direct transatlantic steam navigation between this 
country and the United States, and belonged to 
the British and American Steam Navigation Com- 
pany, founded in London through the efforts of the 
American lawyer and business man, Junius Smith. 
In 1838, the company had sent the little Sirius on 
her historic voyage, and in 1839 had placed the 
much larger British Queen in service. The British 
Queen was the only real rival of the famous Great 
Western. than either of these vessels, the 
President was built on the Thames at Curling and 
Young’s yard at Limehouse, but was engined by 
Fawcett, Preston and Company, of Liverpool. Her 
upper deck was 243 ft. long, her keel 220 ft.; she 
had a breadth of 41 ft. within the paddle boxes and 
a breadth of 68 ft. over all. By measurement, she 
was of 2,366 tons. Her side-lever engines were of 
540 nominal horse-power. Her timbers were of oak, 
and the planking of fir. Her frames were solid to 
the bilge and were diagonally fastened fore and aft 
with iron and wood. There was no question of the 
soundness of her construction. With one funnel, 
schooner rig and her sides painted like a man-of- 
war’s with gun ports, she presented a handsome 
appearance, though it appears that she did not 
appeal to the eye of a seaman as did the Great 
Western. While the figure-head of the British 
Queen represented Queen Victoria, that of the 
President was an effigy of Washington. 

It was on her third voyage that the President 
was lost. Her first double crossing between Liver- 
pool and New York had been made in August and 





prices of most imported batteries were considerably 





September, 1840. She was then under the command 


higher than those of any British-made batteries. | of Lieut. R. J. Fayrer, who, in 1839, had been captain 


of the Liverpool. The slow passages that the ship 
made (16} days each way) led to Fayrer being 
relieved by Captain Keane, under whom the ship 
made her second voyage, but with no improvement 
in her speed. This second double crossing was 
made in October and November. On the homeward 
voyage of this trip, she left New York on Novem- 
ber 1, only to be forced to return to port five days 
later by stress of weather. Eventually she reached 
Liverpool on November 27, after another passage 
of 164 days. Her third and last round voyage began 
on February 10, 1841. She was then in charge of 
Lieut. Richard Roberts, who had commanded both 
the Sirius and the British Queen, while her chief 
engineer, Edward Peterson, had been engineer of 
the latter vessel. The competence of Roberts and 
Peterson was never in doubt; yet, on the last 
outward voyage, the President took no less than 
21 days to cross. After a stay in New York of about 
a week, she left, as stated above, on March 11, and 
from the time the Orpheus lost sight of her nothing 
more became known. 

By the beginning of 1841, the Western Ocean 
had been crossed and recrossed by steam more 
than forty times ; twice by the Sirius, three times 
by the Royal William, seven times by the Liverpool, 
eight times by the British Queen, twice by the 
Ptesident, seventeen times by the Great Western, 
three times by the Britannia, and twice by the 
Acadia. Both of the last-named vessels ran to 
Boston, via Halifax, and not to New York. For 
the British and North American Steam Navigation 
Company, the loss of the President was disastrous ; 

British Queen was immediately sold to the Bel- 
gian Government, the company went into liquidation 
and Junius Smith had no further share in the great 
enterprise he had done so much to foster. Smith, 
of course, was not the only individual to visualise 
the possibilities of transoceanic passage by steam 
but it was undoubtedly his imagination, persistence 
and business ability which gained publicity and 
support for the project. Born at Plymouth, 
Massachusetts, on October 2, 1780, Smith graduated 
at Yale in 1802 and, after further study, practised 
at the New Haven Bar. It was as a lawyer that 
he came to England, to prosecute claims against the 
Government for the capture of American sailing 
ships. Here he combined business with the law 
and became the representative of his brother’s New 
York importing and exporting firm, Wadsworth and 
Smith. On his brother’s death, the management 
of the firm was taken over by a nephew, Henry 
Smith, to whom many of Junius’ most interesting 
letters were addressed. The great project appears 
to have definitely entered his mind first in 1832-3, 
and from that time neither indifference, scepticism 
nor rebuff could turn him from his task. When 
Dr. Dionysius Lardner was preaching the impracti- 
cability of sending steam ships direct to New York, 
Smith wrote to his nephew that Dr. Lardner was 
“a perfect Quack and embarked in the old Valentia 
Steam Company, now defunct for twelve years. 
He knows nothing upon the subject but what he 
picks up here and there like an old ragman.” 
‘After the loss of the President, he returned to 
America and endeavoured to arouse the interest of 
business men there, but failed. 

He then applied his energies in a totally different 
direction and tried to introduce tea-planting in 
South Carolina. As a Northerner, he was suspected 
as being a friend of the negroes and a critic of the 
slave system, and one day in December, 1851, his 
house was entered and he was severely assaulted. 
From this experience he never recovered and two 
years later, on January 23, 1853, he died in an 
asylum in New York, at the age of seventy-two. 
When his British Queen and President were both 
in service, he had dreamed that his services to 
Great Britain would be rewarded with a knighthood. 
The only honour that came to him, however, was 
an LL.D., granted in 1840 by his old University, 
the president of which wrote to him that it was given 
in recognition of his services to Great Britain and 
the United States, since it was his “ enterprising 
projection, execution and completion of that novel 
method of navigating the Atlantic which brings 
the two countries in such eventual proximity to 
each other.” 











206 


ENGINEERING. 








MESSRS. 8S. WOLF AND COMPANY, 





Fre. 1. 


ELECTRIC HAND DRILLS. | 


Tue electric hand drill shown in Figs. | to 3, here- 
with, while following common practice in tbat the | 
power is transmitted through double-reduction gearing, | 
has a number of unusual features. Perhaps the most | 
characteristic of these is that the casing is split in the | 
longitudinal plane and the halves may be opened, | 








as shown in Fig. 1, to expose the whole of the working 
parts, woich are mounted in the lower half. The 
assembled drill is seen in Fig. 2, in which the bolts 
fastening the halves together are visible, and a drawing 
of the lower half, with some of the working parts in 
section, is reproduced in Fig. 3. The drill has been 
designed for light duty and is made in two sizes, the first 
for general drilling work of an intermittent nature up to 
holes } in. in diameter in m -tal and } in. in wood, and 
the second for drilling holes in mild steel up to ¢ in. 
in diameter or } in. in wood. Both sizes bear the name 
“ Dartdrill” to distinguish them from other types 
listed by the manufacturers, Messrs. S. Wolf and 


ELECTRIC HAND DRILLS. 


LIMITED, LONDON. 
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Company, Limited, Pioneer Works, Hanger-lane, 
London, W.5. 

The }-in. drill runs at a drill-spindle speed of about 
1,900 r.p.m. unloaded, and at approximately 940 r.p.m. | 
on full load. On light load the current consumption | 
is about 110 watts, rising to about 240 watts on full 
load, and this consumption makes it practicable to run 
the drill from an ordinary lighting socket. The motor 
is of the universal type, suitable for either direct current 
or single-phase current in the two ranges 100/120 volts 
and 220/250 volts. With single-phase current the 
frequency range covered is from 25 cycles to 60 cycles. 
A 40-volt machine can also be supplied for single-phase 
current only. The casing is 24% in. in diameter 
externally and the overal! length is 84 in. The 
net weight is 4 lb. The j-in. drill has a casing of 
the same diameter, but has an overall length of 94 in. 
and a net weight of 4 lb. 7 oz. The consumption 
is abeut the same as that of the lighter tool, though 
the spindle speeds are lower, namely, about 950 r.p.m. 
when running light and about 475 r.p.m. under full 
load. 

Referring to Fig. 3 for details of the construction, it 
will be seen that the halves of the casing are centred by 
dowels a, through which two of the connecting bolts 
pass. The spindle of the armature 6 is mounted in 
self-aligning bearings, which are made of a semi-porous 
oil-retaining metal and are surrounded by oil-soaked 
felt rings c, being thus self-lubricating. Under normal 
conditions, the lubricant is sufficient for 12 months’ 
service, but, in any case, it may be renewed by soaking 
the felt pads in a good-quality spindle oil. The bearings 
are prevented from rotating by steel keys. The second- 
motion shaft d is carried in similar bearings. The 





armature is former-wound and two carbon brushes ¢ 





are provided for the commutator f. The brushes can 
be replaced from the exterior without breaking the 
joint of the casing, the position of one of them bei 
indicated at the top of Fig. 2. The average brush life 
is 300 working hours. They must be replaced when 
worn down to ¥ in. thick. To dismantle the whole of 
the electrical parts, when the casing has been opened, 
the armature and spindle, with the bearings, are with- 
drawn by slightly tilting the field coils g, the coils being 
then removed complete with the brush holders. The 
switch is indicated at h. It is of the single-pole double- 
break type, operated by a double-action plunger and 
can be detached after removing two screws. The arma- 
ture spindle carries a fan i, which delivers a strong cur- 
rent of air through the windings. The positions of the 
inlet and outlet ventilating holes are shown in Fig. 2. 
The driving pinion is formed on the end of the 
armature spindle and meshes with a gearwheel on the 
second-motion shaft, which carries an adjacent pinion 
meshing with the chuck spindle. The gears are 
of heat-treated nickel-chrome steel. No special 
arrangements for their rae vey a thin 
coating of good grease being that is ‘ 
Carbon dust, etc., may be removed by paris 
subjecting the drill, preferably while running, to a 
blast of clean dry air from a compressor or hand blower, 
applied to the ventilation ports. The chuck spindle is 
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mounted in a parallel self-lubricating bearing, the thrust 
being taken by a single-row ball bearing. The chuck 
is of the three-jaw keyed type, and the chuck key is 
carried in a clip on the cable sleeve, as shown in Fig. 2. 





ForD MAGNESIUM-ALLOY FounDRY.—Particulars of 
@ new foundry for the production of magnesium-alloy 
castings, which is being built at the River Rouge Works, 
Michigan, U.S.A., of the Ford Motor Company, are given 
in a recent issue of The Iron Age. The installation, which 
is now practically completed, occupies 100,000 sq. ft. of 
space and will be employed on the production of castings 
totalling 110,000 Ib. a month. The alloy is to consist 
of from 6 per cent. to 9 per cent. of aluminium, 1% per 
cent. to 3 per cent. of zinc, and the remainder magnesium, 
which metal will be supplied by the Dow Chemical 
Company, Midland, Michigan. Nineteen gas-fired melting 
furnaces, having a combined capacity of 500,000 Ib. a 
month, have been installed, so that the foundry would 
be capable of supplying the requirements of outside firms. 
Four of the furnaces will each bave a capacity of 2,000 Ib., 
four a capacity of 400 lb., seven a capacity of 200 lb., and 
four a capacity of 100 Ib. The last four furnaces will be 
employed on refining operations. In addition, core- 
baking and annealing furnaces are provided. The new 
foundry will employ about 350 men. 
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CELLULAR SHEET-STEEL FLOORING. 


MESSRS. H. H. ROBERTSON COMPANY, PITTSBURGH, PA., U.S.A. 











Fie. 2. Accsss Boxrs 


CELLULAR SHEET-STEEL 
FLOORING. 


Tue form of cellular sheet-steel flooring described 
below has been employed for some time in the United 
States but, so far as we are aware, has not yet been 
tried in this country. The Robertson Keystone beam 
steel floor, as it is called, is manufactured by the 
H. H. Robertson Company, Pittsburgh, Pennsylvania, 
U.S.A., and was primarily developed in order to lighten 
the dead load on the foundations of tall buildings and 
to reduce the time required for their erection. It 
consists of deeply-corrugated steel sheets assembled so 
that the corrugations form a series of hollow beams. 








Five typical assemblies are shown in cross-section in 
Fig. 1, herewith, In this figure, the arrangement shown 


For Evecrric CaBLEs. 


at (a) is the standard one and consists of a bottom sheet 
with four deep corrugations and a top sheet with four 
shallower corrugations, the sheets being spot-welded 
together in lines at the points indicated. The two 
sheets are shown separated, but, actually, they are in 
contact over the areas between the corrugations. The 
total width of this standard unit is 24 in. 

It will be obvious that, since two different elements 
are employed, four other arrangements are possible 
to meet different conditions of load, etc., while it will 
be equally clear that the load-carrying capacity can 
be altered within wide limits by varying the thickness 
of the sheets. The top and bottom sheets, moreover, 
may be of the same thickness or different thicknesses. 
The arrangement (5) in Fig. 1, is obviously suitable 
for very light loads; arrangement (c) will carry heavier 





loads ; the arrangement (d) is capable of carrying still 
heavier loads, h not, of course, as heavy as those 
carried by arrangement (a) ; while arrangement (e) has 
so high a load-carrying capacity that it is rarely required. 
The overall width in arrangements (5) to (d) is generally 
the same as the standard design, namely, 24 in., but, in 
order to facilitate handling, the units of arrangement (e) 
are made 12 in. wide, overall. It will be noticed, refer- 
ring again to arrangement (a), that the finish of the upper 
sheet differs at the edges. With the heavier-gauge 
material, both edges are flanged as shown at the right 
hand, the flanges of adjacent units butting one against 
the other and the joint being welded after erection in 
the building. With lighter sheets, however, it is possible 
to fold one edge, as shown at the left hand. Into 
this fold the right-hand flange of the next unit is in- 
serted, thus locking the units laterally. 

In view of the number of possible combinations of 
arrangement and plate thickness, the only practicable 
method of comparing the load-carrying capacity of 
the five arrangements shown in Fig. 1 is to take a 
constant span and a constant plate thickness, even 
if, in some cases, the results do not seera to be prac- 
ticable. In Table I, below, the span is taken as 11 ft. 








Taste I. 
matmcae | wie me o.| Tit Hentz 
mee e 8q. | city, lb. sq. 
in Fig. 1. ft. of Floor. ft., uniformly | Deflection. 
distributed. 

Lb In. 
(a) 20-8 720 0-29 
(t) 14-0 155 0-90 
(e) 15-6 350 0-62 
© 25-8 1,270 0-22 














and the thickness of both top and bottom plates as 
0-141 in. The loadings stated limit the tensile stress 
to 16,000 lb. per square inch. 

The results in Table I indicate, for arrangement (a), 
that this is suitable for average loading on spans 
from 12 ft. to 16 ft., the deflection being a normal one. 
The deflection for arrangement (6), however, is on the 
large side and indicates that it is not suitable for the 
span selected. As a matter of fact, the span should not 
exceed 10 ft., nor the load exceed 200 Ib. per square foot. 
Arrangement (c), again, has a rather large deflection, 
but the construction is considered suitable for loads 
between 400 Ib. and 75 Ib. per square foot on spans 
of from 6 ft. to 12 ft. Arrangement (d) has been used 
most successfully where the Joads were not in excess of 
125 lb. per square foot, on spans ranging from 10 ft. to 
15 ft. Arrangement (e) will carry a heavier load on the 
given span than is likely to be required. With a span 
of 20 ft., a load of 385 Ib. per square foot will give a 
deflection of 0 -72 in. The above results will be modified, 
of course, by the thickness of the material, apart from 
the arrangement of the elements and the span. Thus, 
when both top and bottom plates are 0-05 in. in 
thickness and the weight per square foot is only 7-5 Ib., 
the standard arrangement (a) has a load capacity of 
200 Ib. per square foot on a span of 11 ft., witb a 3 in. 
bearing at each end and a deflection of 0-23 in. 

The results of very careful and extended tests, for the 
most part on arrangements (a) and (d), have been 
published by the Bureau of Standards, Department 
of Commerce, U.S.A. With these two arrangements the 
conclusions were reached that the elastic range of the 
units tested was equal to, or, in some cases, in excess 
of, the maximum working range set by the naual 
deflection requirements (deflection less than 1/360 
span) on a 10-ft. span, this elastic range being the 
fundamental criterion of the usefulness of the units. 
The maximum load carried by the test units showed a 
considerable and satisfactory margin of safety against 
overloading. The method in common use for designing 
beams afforded a satisfactory basis for predicting the 
elastic behaviour of the units, the stiffness of which, 
calculated from average dimensions, was in close 
agreement with that calculated from the deflection. 
The spot welds used in joining the sheets were amply 
strong in shear, though some might have failed by 
the separation, through buckling under test, of the two- 
sheets in the web, between the welds. It was recom- 
mended that controlled automatic spot-welding should 
be employed during manufacture to ensure that the 
neutral axis should remain in one plane, since irregular 
connection between the two sheets would render the 
cross-section of the beam variable along its length. 

The application of the Keystone beam steel floor 
is not easy to illustrate photographically, but the 
views given in Figs. 2 and 3, on this page, and in Figs. 
4 and 5, on page 210, will give some idea of one appli- 
cation. The building is a new ward for a hospital in 
Washington, D.C. It consists of a main portion, 
136 ft. long by 44 ft. wide, with two divergent wi 





at each end, each wing being 82 ft. long by 38 ft. 
There is also a detached administration building, con- 
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pected to the main portion by a corridor. The i 
when completed, will consist, for the most part, of 
three floors, with a total floor area of 68,000 sq. ft., 
the weight of steel employed being about 360 tons. 
As originally designed, the building was to have 
— floors carried by exterior brick bearing 

ls and an internal steel skeleton. The plans were 
sodified, however, to include the cellular steel floor 
which enabled the structural-steel framework to be 
made lighter. The alterations reduced the dead load 
on the foundations from 80 Ib. to 45 Ib. per square 
foot, and also made the electrical wiring easier to install. 

The floor used was the standard type shown in| (,” 
arrangement (a), Fig. 1. The plates are formed in a 
rolling mill and then passed, after the top and bottom 
members have been assembled, through a a welding 
machine. In this machine the electrodes are in the 
form of rollers, which are kept, by pressure, in con- 
tinuous contact with the plates, automatically spot- 
welding them together at intervals along the centres 
shown in Fig. 1. The completed unit was dipped in 
asphalt, this coating being afterwards baked on. The 
— were 0-063 in. thick and weighed about 21 Ib. per 

neal foot of a width of 2 ft. The sections were of 

varying lengths, the longest being 17 ft. 6 in., and weigh- 
ing about 350 Ib. Fig. 4 shows the floor in the region of 
the bifurcation of one pair of From the condition 
pel pape. say it will be e t that the building 
had not its full ht when 
was taken, the brick Aight he, “toa with the 
floor. This condition illustrates an advantage 
for the floor construction, namely, that no soe 
is needed. The walls are first raised to the height 
ef the first floor and that floor is laid across with 
its edges resting on angle wall tes. When this 
floor has been completely laid, bricklayers use 
it as a platform and continue the walls a stage higher 
to take the second floor, and so on. 

The floors have not the full unsupported span of 
44 ft. across the main building but are carried, where 
ee el some joists are visible, for 
mae in Fig. 5. This is a view of the basement ; 
hence the of certain of the sanitary pipes 
The ridged formation of the under side of the floor is 
evident, a similar appearance being visible on the top 
of the floor in Fig. 4 and also in Figs. 2 and 3. Of 
these two latter views, Fig. 2 is of a corridor in one of 
the wings and Fig. 3 is of a bed position in a ward, both 
views showing some details of the wiring system referred 
to earlier. The three lines down the corridor in Fig. 2 
show the run of the feeders for three distinct services. 
That on the right is for 110-volt current, the outside 
line on the left is for “ Nurses’ Call” wiring, and 
the one immediately to the right of it carries the leads 
for telephones and radio receivers. It will be clear 
that the lines run at right angles to the direction 
of the cells in the floor, so that the wires can be 
“fished” right along the corridor, and that one 
in each group of three cells can form a side run for 
one of the feeders, the sequence being repeated along 


the line. The circular fittings are access boxes at 
the points where the feeders take a righ le turn 
along the cells into the wards on either side. Normally, 


such a number of access boxes is not necessary, but in 
this appraiser instance a high degree of flexibility 
for the point of take-off was required. The access 
boxes are carried to the level of the top of the filling, 
above the floor, which, in this case, is of concrete 
covered with rubber tiles. The wiring can be done 
when the floor is finished, but before the rubber tiling 
is laid down. The view in Fig. 3 shows the other end 
of the leads for the three services, whore the cells run 
parallel to the walls. A suitable fitting is attached to 
each cell and the wire is led through conduits to the 
respective points. The floor in the wards is filled with 
concrete with terrazzo above. 

The Keystone beam construction may be finished 
in a variety of ways. Arrangements (a), (c) and (e) 
in — require some sort of filling before a top covering 
can applied. With arrangements (5) and (d), the 
level floor makes covering a simpler matter. As regards 
the underside of the floor, in some cases beams may 
be left uncovered, except for paint or other decoration, 
the appearance then presented resembling a ceiling of 
closely-pitched beanis. In most instances, however, a 
flat ceiling is desired. With arrangements (5) and (d), 
this can be obtained by simply inverting the floor and 
filling in the top, but with the other arrangements a flat 
ceiling is secured by suspended wire-lath and plaster, 
pre-cast concrete slabs, etc. This method is employed 
where there are overhead pipes which it is desirable 
to conceal. When small openings are to be cut in 
the floor for x a etc., this is readily done by the 
oxy-acetylene b ipe. Larger openings, of course, 
need support round them, as in the pipe-shaft opening 
seen to the left of Fig. 5, where the shaft runs out 
all the floors. It may be mentioned, in conclusion, 
that the H. H. Robertson Company have an English 
branch at Mersey Iron Works, Ellesmere Port, Wirral, 
Cheshire, and a London office at Clutha House, 





Princes-street, S W.1. 
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PERSONAL. 


Mr. A. S. QUARTERMAINE, M.C., B.Sc., M.Inst.C.E., 
whose services were loaned temporarily, last June, to 
the Ministry of Aircraft Production, and who was 
appointed Director-General of Aircraft Production 
Factories, has now resumed his duties as Chief Engineer 
of the Great Western Railway. 


Mr. H. J. Peacock, divisional superintendent, Traffic 
Department, Great Western Railway, Cardiff, has been 
appointed assistant superintendent of the line. Mr. 
H. H. Paris, assistant divisional superintendent, 
Cardiff, has been appointed to succeed Mr. Peacock as 
divisional superintendent, Cardiff. 


Mr. JOHN CROSSLAND has been made acting Head of 
the Department of Mining, University of Leeds, in 
succession to Prorgssor F. S. ATKINSON, who resigned 
revently. 


Mr. R. J. DuRLEY, M.E.1.C., Secretary Emeritus of the 
Engineering Institute of Canada, has been elected a 
member of the Council of the Institution of Civil Engineers 
and is Chairman of the Canadian Advisory Committee 
of the Institution. 


Mr. GILBERT 8. SzLumPER, C.B.E., Railway Control 
Officer in the Ministry of Transport, has been appointed 
a member of the Railway Executive Committee. 


Proressor J.C. Puiuip, 0.B.E., F.R.S., President of 
the Society of Chemical Industry, who has been appointed 
the next President ef the Chemical Society, is to receive 
the Honorary Degree of LL.D., from the University of 
Aberdeen, of which he was formerly a student. 


The Governors of the Constantine Technical College, 
Middlesbrough, have appointed Mr. STANLEY BARNETT 
lecturer in electrical engineering. He is succeeding Mr. 
JON PILLING, who has been made Head of the Electrical 
Engineering Department, Chesterfield Technical College. 


Mr. W. J. Dawson, a director of Messrs. Hadfields, 
Limited, and chairman of the Steel Castings Research 
Committee, which is a joint research committee of the 
Iron and Steel Institute and the British Iron and Steel 
Federation, has been awarded the E. J. Fox Medal of the 
Institute of British Foundrymen. 


Messrs. Rapiation Luoarep, 7, Stratford-place, 
London, W.1, inform us that the London offices and 
showrooms of the Radiation Companies listed below 
are now centralised at 7, Stratford-place :— Messrs. Arden 
Hill and Company, Limited; Davis Gas Stove Company, 
Limited; Eagle Range and Grate Company, Limited ; 
Fletcher Russell and Company, Limited; Wilsons and 
Mathiesons, Limited; and John Wright and Company, 
Limited. 


Mr. H. E. Harris, who is a director of Messrs. Platt 
Brothers, and Company, Limited, Hartford Works, 
Oldham; and of Messrs. Asa Lees and Company, 
Limited, Soho Works, Oldham, has now joined the board 
of directors of Messrs. J. Hibbert and Company, Limited, 
Darwen, Lancashire. 


Mr. N. R. Rees, who has for some years acted as 
technical adviser to the foundries department of Messrs. 
The Staveley Coal and Iron Company, Limited, near 
Chesterfield, has been appointed foundries general 
manager in succession to the late Mr. J. B. ALLAN. 


Mr. FRANK PARKINSON, chairman of Messrs. Crompton 
Parkinson, Limited; Derby Cables, Limited; and The 
British Electric Transformer Company, Limited, has 
been granted leave of absence from his executive positions 
in these companies to enable him to place his whole time 
at the disposal of the Ministry of Supply, on his appoint- 
ment as Deputy Director-General of Contracts. He will, 
however, retain his seat on the board of the above- 
mentioned companies. 








TENDERS. 


We have received from the Department of Overseas 
Trade, Millbank, London, 8S.W.1, particulars of the 
undermentioned tenders, the closing dates of which are 
as stated. Details may be obtained at the above 
address, quoting the reference numbers given. 


Transformers.—With reference to the call for tenders 
for one 150-kVA, one 200-KVA, and one 250-kVA, 
6,600 /380 /220-volt, three-phase, 50-cycle, indoor-type, 
oil-i sed, self led transformers with high-tension 
and low-tension switchgear, for the Mental Hospital, 
Krugersdorp, noted on page 88, anie, we now learn that 
the Union Tender and Supplies Board, Pretoria, has 
postponed the closing date from March 13 until April 10. 
(T. 15,287 /41.) 

Switchgear.—-We also announced, on page 88, ante, 
that the City Council of Pretoria had called for tenders 
for extra high-tension switchgear for use in connection 
with a proposed mains extension. In this case the closing 
date has been postponed from March 17 until March 31. 
(T. 15,273/41.) 
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NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 


Iron and Steel.—The Government's decision to curtail 
non-essential work will not seriously affect Sheffield. 
The engineering and tool trades will naturally be undis- 
turbed, and the cutlery trade will not be affected seriously. 
While trade inquiries from abroad are not as numerous 
as they were three or four months ago, a steady volume 
of export business is being carried on. Sheffield Chamber 
of Commerce has received several inquiries for light 
products from Canada, while merchants in Palestine, 
Greece, Australia, Argentina, Canada, Chile, and New 
Zealand wish to set up agencies for Sheffield products. 
Business in raw and semi-finished materials has been 
well maintained. Outputs continue to expand, and when 
more melting plant is available new records will be set 
up. Both basic and acid materials are in strong request. 
Cold-rolled and hot-rolled strip are in active demand 
for a variety of purposes. Re-rollers are busy, and 
have an accumulation of orders. Rolling mills, foundries, 
and forges are operating at full capacity. Makers of 
railway rolling-stock equipment report a steady improve- 
ment in the demand during the past month. Forged- 
steel weldless buffers are in request on both home and 
overseas account; Egypt and India are particularly 
good customers. Laminated springs are a progressive 
line, and wheels, axles, and tyres are being turned out 
in larger quantities. Drop forgings and stampings, and 
hollow forgings and pressings are on order for a wide 
range of uses. The special-steel branches are actively 
employed, and every effort is being made to increase 
outputs. Stainless and rustiess steels are in strong 
demand, and the call for heat- and acid-resisting materials 
is exceptionally heavy. High-efficiency steels for the 
manufacture of twist drills, milling cutters, reamers and 
machine tools are in brisk demand. 

South Yorkshire Coal Trade.—Business in most types 
of fuel has increased during the past fortnight. Larger 
quantities are moving from colliery sidings and merchant 
depots, and industrial concerns continue to consume 
large tonnages. Steams are in strong demand, and smalls 
and slacks are also being purchased for electric power 
stations. The house coal market is buoyant, and the coke 
market steady. Most types of coke are in strong demand. 








NOTES FROM THE NORTH. 
Giascow, Wednesday. 


Scottish Steel Trade.—There has again been little 
change in the state of the steel trade of Scotland. The 
requirements of the Government have been of a varied 
character and the demand has covered all kinds of steel, 
with the result that the steel works have all been fully 
employed.- The raw material position is satisfactory. 
Consumers of boiler plates, ship plates and sections are 
all specifying freely and their demands are of a pressing 
nature. Lighter material has been in great demand, 
and the order books of makers of steel sheets are well 
filled for some months ahead. The following are to-day’s 
quotations :—Boiler plates, 171. 12s. 6d. per ton; ship 
plates, 161. 38. per ton; sections, 151. 8s. per ton; 
medium plates, § in. and thicker, rolled in sheet mills 
211. 158. per ton; bilack-steel sheets, No. 24 gauge 
221. 15s. per ton; and galvanised corrugated sheets 
No. 24 gauge, 261. 2s. 6d. per ton, all for home delivery. 

Malleable-Iron Trade.—The demand for bar iron con- 
tinues and the West of Scotland malleable-iron makers 
are all fully employed. The tonnage now on order is 
such that the plant will be kept running at full capacity 
for some time, and the forward inquiry is also satisfactory. 
Re-rollers of steel bars are busy, but owing to the good 
supply of semies and the large output obtained, many 
of the most urgent orders have been completed ; in some 
cases orders can now be accepted for early delivery. 
The current market quotations are as follows :—Crown 
bars, 151. 128. 6d. per ton; No. 3 bars, 131. 128. 6d. per 
ton; No. 4 bars, 131. 17s. 6d. per ton; and re-rolled 
steel bars, 171. 15s. per ton, all for home delivery. 


Scottish Pig-Iron Trade.—Conditions in the Scottish 
pig-iron trade have not altered during the week, and a 
steady and substantial output is being obtained from 
the furnaces in blast. The demands from consumers, 
however, are pressing, and the total production of 
hematite and basic iron is quickly taken up. Foundry 
iron is moving more freely and there are indications 
that an early increase in the demand is probable. Stocks 
of raw material are satisfactory. The following are 
to-day’s quotations :—Hematite, 61. 18s. 6d. per ton, 
and basic iron, 61. 0s. 6d. per ton, both delivered at the 
steel works ; foundry iron, No. 1, 61. 5s. 6d., and No. 3, 
61. 38. per ton, both on trucks at makers’ yards. 








ASBESTOS PRODUCTION IN QUEBEC.—The Bureau of 
Mines of Quebec informs us that 345,581 tons of asbestos 
were produced in that Province during 1940, compared 
with 364,454 tons in}1939. 


NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


General Situation.—The greater part of the heavy iron 
and steel production as well as of the large and increasing 
imports from the United States, is still passing promptly 
into use for purposes associated with the war effort, 
leaving little material available for ordinary industrial 
undertakings. Supplies of iron and steel, however, 
are reaching licensed consumers in adequate quantities. 


Cleveland Iron Trade.—There is no lack of iron pro- 
duced from native ores. Cleveland pig is still in only 
very limited supply and there appears to be no likelihood 
of an early enlargement of the output. Consumers in 
this area, howéver, are able to obtain supplies from other 
producing centres. Merchants are handling slightly 
increased parcels of iron but could readily dispose of 
larger quantities. Cleveland pig production is still 
confined to the occasional temporary change-over of a 
basic furnace to the production of foundry iron. The 
fixed price remains on the basis of No. 3 quality at 128s., 
delivered within the Tees-side zone and is stated to be 
unremunerative. 


Basic Iron.—There is still no saleable basic iron, the 
nominal figure for which remains at 120s. 6d. The make, 
however, is ample for the heavy requirements of the 
producers’ steel-making plants. 


Hematite.—Some uneasiness has been felt regarding 
the statistical state of the hematite branch of trade, but 
the outlook appears to be improving. Distributable 
parcels are allocated with great care to ensure that the 
iron available shall reach those quarters in which it is 
most needed. It is hoped that conditions in the near 
future will permit some enlargement of the output and a 
considerable increase in supplies from overseas is confi- 
dently anticipated. The official quotations are ruled by 
No. 1 grade of iron at 138s. 6d., delivered to North of 
England areas. 


Foreign Ore.—There has been some shortage of hema- 
tite ores but new sources of supply are being tapped 
and should effect an early improvement in the position. 
Cargoes of other ores from abroad are arriving regularly 
and the increasing use of native ironstone continues to 
reduce the dependence on deliveries of foreign raw 
material. ‘ 


Blast-Furnace Coke.—Sellers of Durham blast-furnace 
coke have command of a large tonnage, but their commit- 
ments are extensive and they are not desirous of accepting 
new orders. Local users are covered well ahead. The 
fixed prices are based on good medium qualities at 
358. 6d., f.o.r. 


Manufactured Iron and Steel.—The plentiful supply of 
semi-finished iron and steel enables the re-rolling mills 
to operate at their maximum capacity. The finished 
industries, with the exception of the heavy joist produc- 
tion branch, are very actively engaged. Manufacturers 
are fully sold over the allocation of supply periods and 
can accept orders only for deferred delivery. The 
demand for bars, sheets, plates and light sections is 
particularly heavy. Special alloy steels are being speci- 
fied in increasing quantities and railway material is also 
in strong request. Soft-steel billets are quoted at 121. 5s. 
per ton; hard billets at 131. 12s. 6d. per ton; joists and 
sections at 151. 8s. per ton; heavy plates at 16. 3s. per 
ton ; and heavy rails at 141. 10s. 6d. per ton. 

Scrap.—The scrap market is active, and buyers are 
anxious to negotiate for extensive supplies, particularly 
of the heavy grades. ~The demand is greatest for heavy 
steel scrap. . 





STEEL HELMETS FOR FIRE-PREVENTION PERSONNEL.— 
Arrangements for the purchase, by employers, of supplies 
of the new civilian-type steel helmets for the equipment 
of fire-prevention personnel on business premises have 
been made by the Ministry of Home Security. Local 
authorities will act as agents for the Ministry, and sales 
will be made through distributing depots set up by these 
authorities in most of the large towns in Great Britain. 
In order to obtain helmets, occupiers of business premises 
must first obtain from their local authority a form 
(C.H./18), on which they will enter the number of helmets 
required, showing the various sizes and the town from 
which they could most conveniently collect the helmets. 
The forms will be despatched by the local authorities, 
after scrutiny, to the Minister of Home Security, and as 
helmets become available, the Ministry will send to each 
applicant a permit to buy the required number. The 
price is 5s. 6d. each. Priority of supplies will be given 
to areas to which the Fire-Prevention (Business Premises) 
Order has been applied by the Regional Commissioners. 
Later, supplies will be available for fire-prevention 
personnel in other areas, and the distribution scheme 
will be completed with the provision of steel helmets 
for all industrial and commercial workers, as originally 





contemplated. 





NOTICES OF MEETINGS. 


Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 





NortTu-East Coast INSTITUTION OF ENGINEERS AND 
SHIPBUILDERS.—To-night, 6 p.m., The Mining Institute, 
Newcastle-upon-Tyne, 1. “‘ Some General Observations 
on Vibration,” by Mr. J. Calderwood. 

INSTITUTION OF ELECTRICAL ENGINEERS.—North Mid- 
land Students’ Section: Saturday, March 15, 2.30 p.m., 


INSTITUTION OF Post OFFICE ELECTRICAL ENGINEERS. 
“Some Aspects of Line Construction,”” by Mr. R. M. 
Chamney. 

SHEFFIELD METALLURGICAL ASSOCIATION.—Saturday, 
March 15, 3 p.m., Sheffield Metallurgical Club, 198, West- 
street, Sheffield, 1. Joint Meeting with Tue InstrruTe 
or CHEMISTRY. “Modern Methods of Metallurgical 
Analysis,” by Mr. E. J. Vaughan. 

INSTITUTION OF CIVIL ENGINEERS.—South Wales and 
Monmouthshire Association: Saturday, March 15, 3.15 
p.m., The Engineers’ Institute, Park-place, Cardiff. 
ox Aspects of the Channel Tunnel,” by Mr. 
Rolt Hammond. Institution: Tuesday, March 18, 
1.30 p.m., Great George-street, Westminster, 5.W.1. 
Ordinary Meeting. (i) “ Aesthetics of Engineering 
Structures,”” by Dr. Oscar Faber. (ii) “‘ The Design of 
Floor Mills, Granaries, Warehouses and Silos,” by Dr. 
Oscar Faber. 

INSTITUTION OF MINING AND METALLURGY.—Thursday, 
March 20, 3.30 p.m., The Geological Society’s Rooms, 
Burlington House, Piccadilly, W.1. Ordinary General 
Meeting. (i) “‘ Assay Office Equipment at the Nundy- 
droog Gold Mine, South India.”” by Mr. M. J. Williams. 
(li) “ The Flotation 6f Pyrite and Arsenopyrite in Tin Ore 
Concentrates,” by Mr. F. B. Michell. 

INSTITUTION OF MECHANICAL ENGINEERS.—Friday, 
March 21, 2.30 p.m., Storey’s-gate, St. James’s Park, 
8.W.1. General Meeting. Informal Discussion on 
“* Munitions Labour Supply Organisation.” 

Junior INSTITUTION OF ENGINEERS.—Saturday, 
March 22, 2 p.m., 39, Victoria-street, Westminster, 
8.W.1. Ordinary Meeting. “ The Chemist, the Chemical 
Engineer and the Mechanical Engineer,” by Mr. P. A. 
Cartwright. 








NOTES FROM THE SOUTH-WEST. 
CarpiFrF, Wednesday. 


The Welsh Coal Trade.—As it was feared that there 
might be a shortage of labour at the South Wales mines 
as a result of the recruitment of miners for the Forces, 
and of the transference of unemployed men to other 
work, a special meeting of the Conciliation Board Sub- 
committee was called, and Mr. D. R. Grenfell, Secretary 
for Mines, attended. According to the official report 
issued after the meeting, Mr. Grenfell asked that there 
should be sent to him a considered opinion regarding the 
future productive city of the coalfield and of the 
minimum man-power that should be reserved for it. 
It was added that both the owners’ and men’s representa- 
tives were of the opinion that no workman should be 
withdrawn or allowed to leave the industry at present. 
Home demand was still brisk and provided the out- 
standing feature of the market. Industrial users showed 
considerable interest in the high-volatile bituminous 
grades, which, however, were very difficult to stem 
for some time ahead owing to recent heavy sales. Dry 
steams were busy owing to increased demands from 
Eire, but foreign business was on a small scale. Best 
large grades were well provided with outlets, and the 
sized sorts were scarce and strong. Bituminous smalls 
were only very sparingly available for a long time ahead, 
but dry smalls were plentiful. Cokes were busy but 
patent fuel was slow. 

The Iron and Steel Trade.—<Activities were well 
sustained in the South Wales iron and steel and allied 
trades last week. The demand was well sustained 
and was not easily satisfied owing to the fact that order 
books generally were well filled. 











AMERICAN Exports oF IRON AND STEEL ScraP.— 
Exports of iron and steel scrap from the United States 
in November, 1940, the first complete month in which 
overseas shipments were subject to licensing, totalled 
only 74,349 gross tons, as compared with 258,926 tons 
in October and 272,656 tons in November, 1939. In the 
first 11 months of last year, 2,753,108 tons of scrap were 
sent overseas, against 3,371,025 tons in the corresponding 





period of 1939 
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OPTICAL PROTRACTOR AND 
BRINELL MICROSCOPE. 


Tue use of the sine bar, now often employed in both 
the toolroom and in production as a means for deter- 
mining angles in finished work or of setting work to a 
desired angle, involves, as is well-known, either some 
calculation or reference to a table constructed in 
accordance with the length of the bar in use. To 
eliminate calculation or reference, Messrs. Bausch 
and Lomb have introduced an optical protractor, 
by means of which, it is claimed, uyskilled operators 
can quickly learn to make readings and settings 
to a degree of accuracy comparable with those obtained 
by a 5-in. sine bar in the hands of a skilled operator, 
by direct reading from a scale on the instrument. The 
Bausch and Lomb optical protractor is distributed in 
this country by Messrs. A. C. Wickman, Limited, 
Coventry. The instrument consists of a bar-like base 
of hardened and ground steel. A Vee-slot running 
longitudinally down the centre of the underside of the 
base enables the protractor to be used on work of 
circular cross-section, as well as on flat surfaces. To 
this base is hinged the body of the protractor, in 
which body is mounted an annular rotatable part 
carrying in its opening a spirit level, and on its peri- 
phery a graduated scale. The scale is provided with a 
vernier, which enables readings of one minute of arc 
to be made, and both it and the spirit level are viewed 
through an eye-piece. 

The body is hinged on the base and is provided with 
an adjusting screw for correction before use. To 
check the angle of a finished piece of work, the central 
ring is either rotated by hand or by means of a micro- 
meter screw, which gives fine adjustment, until the 
required angle appears on the scale. The protractor is 
then applied to the work, which is moved until the 
bubble in the spirit level becomes central. This rapid 
and simple operation determines whether the required 
inclination of the work concerned has or has not been 
attained. A similar procedure is followed when setting 
out work to be finished to a desired angle on jigs or 
machine-tool tables. Other examples of the uses o 
the protractor are the determination of the inclinations 
of tapered turned parts, dovetails, and so forth. The 
compactness and light weight of the instrument make 
it possible to employ it in circumstances in which 
it might be awkward, if not impossible, to use a sine 
bar. 

Another recent production of Messrs. Bausch and 
Lomb, also distributed by Messrs. A. C. Wickman, 
Limited, is an improved form of Brinell microscope, 
that is, a microscope for measuring the diameter of the 


H, 4H. 


f | which rests directly on the work. A flat annular mirror 
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impression made by the bal! of the Brinell hardness- 
testing machine, on the accuracy of which reading the 
hardness measurement depends. The microscope is 
made in three types which differ only, however, in the 
method of illumination. The instrument as 

for daylight illumination is a plain tube, the base of 


receives the light from an opening in the side of the tube 
and reflects it on to the specimen, an arrangement 
which, it is claimed, is a distinct improvement on 
methods hitherto adopted, the contour of the impression 
standing out very clearly and in strong contrast. The 
im is, of course, viewed through the opening in 
the centre of the mirror and the optical elements are 
adjusted so that it is always in focus. The magnification 





is 20 diameters. The field covered is approximately 
8-2 mm., and the scale in the eyepiece is calibrated to 





read the diameter of the Brinell impression in tenths 
of a millimetre. The eyepiece is set at the makers’ 
works, the draw-tube being held in position by a 
clamping ring and the lens assembly <~ Saas by a 
spacer ring and a setscrew in the draw tube. 

In the other two types of microscope the main 
tube is provided with a right-angled branch in place 
of the opening in the daylight instrument. This 
branch carries, in the one case, a dry battery and a 
1-1-yolt bulb, and, in the other, a transformer with 
cable attachment and a 2-33-volt. bulb, the transformer 
primary being wound for 220 volts. These t enable 
the reading to be made by artificial light. The lower 
part of the basés of all three types are made of cold- 
rolled steel to withstand hard wear, and the body 
is finished with chromium plating and the now general 
black crackle protective coat. 
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THE GUARANTEED WEEK. 


THERE is no difference of opinion in any respon- 
sible quarter regarding what must be the mainspring 
of all our actions at the present time. The business 
of the moment is to win the war, as quickly as 
possible. That consideration, which overrides all 
others, has, naturally, led to the introduction and 
imposition of many practices and controls that would 
be opposed, or viewed with mistrust in times of 
peace. There is no important opposition by any 
party to these restraints on normal life. They are 
suffered, and, indeed, welcomed, as 
weapons in the military and economic conflict in 
which we are engaged. Even this war, however, 
is but a stage in the history of the country and the 
Empire. It will pass in a period which will be 
brief compared with the long years necessary for 
permanent advance in the social structure of our 
commonwealth, and it would not be good general- 
ship entirely to lose sight of the possible ultimate 
reactions to activities now imposed by over-riding 
circumstance. That this is by the 
Government is made evident by the detailing of 
certain Ministers to plan the post-war age to which 
the present conflict will lead. 

An example of how the best intentions may over- 
step the limits of the ultimately useful has been 
furnished by the 100-per cent. excess profits duty. 
The original idea that no one should be allowed to 
make a profit out of the war was unexceptionable, 
but it begins to appear in practice that this particular 
method of attaining that end is likely to have 
reactions nullifying any immediate benefit. The 
remodelling and extensive enlargement of manu- 
facturing plants imposed by the munitions pro- 
gramme will find, at the end of the war, many 
engineering firms able to resume their normal 
activities only after important reconstruction, 
involving heavy capital expenditure. The pursuit 
of a financial policy which renders impossible the 
building-up of an adequate reserve to meet these 
conditions is likely to bring about a period of uncer- 
tainty and industrial confusion, of which one of the 
important reactions will be widespread unemploy- 











ment. This danger has been pointed out by various 
manufacturers, and groups of manufacturers, who 
are quite prepared to agree that any funds made 
available by a reduction of the 100-per cent. tax shall 
be so controlled that they will be available only for 
the extensive remodelling which will ultimately be 
imperative. Although no modification of this tax 
has been promised, there are signs that the Chancellor 
of the Exchequer has been impressed by the cogency 
of the views presented to him. 

A relaxation of the present excess profits duty 
to the extent necessary to enable manufacturers 
properly to prepare for the exceptional conditions 
which will follow the war, although it would not 
209 | balance, would to some extent offset the undertaking 
which has been entered into with labour organisa- 
209 | tions. Many times the promise has been repeated 


209 | that labour customs and practices, set aside owing to 


the exigencies of war, shall be fully restored at its 
conclusion. The fact that no similar promise has 
been made to manufacturers or employers’ organisa- 
tions is, in one way, perhaps just as well. The 
development of the social structure of this country, 
carrying with it improvement in the status of the 
workpeople, has been gradually progressing over at 
least the last hundred years, and a cataclysm such as 
the present cannot pass without further modification. 
That the waste of the war will leave grave difficulties 
there can be no question, but experience of the past 
makes it fairly certain that, in due course, our 
social organisation will be found to have made 
further progress. If, however, that progress is 
not to be gravely hindered, the relative positions 
of capital and labour must not be too drastically 
altered. Labour is promised that it shall start on 
an unknown future date from the position it occupied 
in September, 1939; capital is to start from a 
position as yet undefined. If the status of capital 
is seriously weakened, it will not be able properly 
to sustain its side of the partnership on which 
prosperity depends, and the bright prospects 
which are being held before labour will prove a 


mirage. 

We have said that it was just as well that no 
promise of reversion to pre-war conditions had been 
made to manufacturers. Our object was to accen- 
tuate the point that, the fewer the promises now 
made, the fewer the disappointments a problematical 
future will be likely to bring. It is highly unde- 
sirable that attempts to determine the conditions 
of a post-war world should be made at the present 
time. The fact that labour has been told it is 
to regain all the ground it had won up to the 
beginning of the war is no guarantee that it will 
not also expect to occupy still further territory. 
If it does, the position of capital must also be 
modified. It cannot be said too often that only 
in fair partnership can labour and capital together 
hope to achieve prosperity. 

Mr. Bevin has just called for 50,000 extra workers 
for shipbuilding and ship-repairing. They are to 
have a guaranteed week. A guaranteed week, 
however, formed no part of the conditions’ of 
employment in the shipyards in September, 1939, 
and if after the war the position at that date is te be 
restored, then this new stage in labour’s charter 
will disappear as suddenly as it has arisen. No 
great knowledge of the history of organised labour 
in this country is necessary to the realisation of the 
fact that this is not likely to happen. As Mr. Bevin 
hopes to draw men from other occupations for his 
new shipyard drive, and as many of these are pro- 
bably now in regular work, it is, no doubt, desirable, 
and even necessary, that a definite promise of 
continuity of employment should be made to them. 
None the less, this ure has introduced a new 
factor into the labour problem of the shipyards, and 
is but further evidence that neither labour nor 
capital will or can ever again find itself in exactly 
its old position. 

Although the principle of the guaranteed week 
has been in operation in some industries for a 
considerable time, it would be short-sighted to 
assume that it may be profitably extended to all, 
and especially would it be unwise to lose sight 
of its possible ramifications. Previously to the 
undertaking now given to shipyard employees, and 
which obviously cannot be restricted to the new 
50,000 hands, the most important extension of the 
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guaranteed week, during the war, has been to 
dockers. There is no difficulty in understanding 
the considerations which have led to this. Under 
conditions which ruled for many years, dock workers, 
attached to a particular wharf, or shipping line, 
maintained but a precarious existence. Their 
work was casual in the extreme; at times almost 
more than they could deal with, but at others, entirely 
lacking. This state of affairs, however, was dealt 
with some years ago at various ports—notably 
on the Mersey. A labour pool was set up from which 
men could be drafted to any work available in the 
area. This did not constitute a guaranteed week ; 
it did, however, do much to reduce the casual 
nature of the employment by spreading the available 
work more fairly. The procedure has now been 
extended, and men in the pool have a guaranteed 
weekly wage. Although this may appear an ideal 
arrangement from the point of view of the men, 
similar procedure has not, so far, been accepted on 
the Clyde, the dockers contending that the system 
of casual labour is so efficient that, during the war, 
the time of turn-round has been reduced by 33 per 
cent. This hitch in the North shows that the 
guaranteed week may be considered from more 
than one point of view, even by organised labour. 

Although shipyard labour was never so casual 
as dock labour, none the less the advent of severe 
weather and other uncontrollable conditions pre- 
vented complete continuity of employment for 
many employees. There is no reason to suppose 
that external conditions will not continue, at 
times, to interrupt work in shipyards, but for the 
future, the employees affected will be assured of con- 
tinuity in their wages. Some, presumably, will be 
drafted to other work or set to odd jobs, but in case 
of a serious interruption it would appear that a 
proportion will have to be paid to stay at home. 
Under the present unparalleled pressure on the 
industry, and the financial conditions now ruling, 
this procedure may not be of radical importance to 
shipbuilding firms, but it might well constitute a 
vital matter under the conditions of keen competition, 
foreign as well as home, which will be experienced 
after the war. The engineering trades also cannot 
overlook the possibility that other grades of em- 
ployees may suggest, and insist, that the guaranteed 
week must, in fairness, be extended to them. 

That Mr. Bevin has been solely influenced by his 
desire to do anything and everything that will tend 
to increase production, is made abundantly clear 
by the fact that he has accompanied his introduction 
of the guaranteed week by a still more revolutionary 
ruling. Repudiating any suggestion of breaking 
up crafts, of which no one would be likely to suspect 
him, Mr. Bevin none the less proposes that men 
should not be limited to any particular type of 
work. All craftsshould work as a team and a ship 
should not be delayed because a particular man 
is not available to finish a particular job. How 
far it will prove possible to carry out this ruling in 
practice it would be difficult to say, but if the 
practice it specifies could be continued in a post-war 
age it would do much to offset the difficulties of the 
guaranteed week from the shipbuilding firms’ point 
of view. As, however, it upsets the whole of the 
rules of the craft unions, which they have worked 
for years to establish, it is practically certain that 
efforts will be made to abolish it when hostili- 
ties cease. It may be, however, that experience 
under present conditions will teach the unions that 
profound modifications in their pre-war practice 
will be of benefit both to them and their members, 
and that no pedantic insistance on a re-establishment 
of the old position will be insisted on. 

Even such a casual examination of the implications 
of the guaranteed week as that which we have 
given illustrates the gravity of the problems which 
it may ultimately raise. This is not a reason for 
rejecting it ; in its intensification of the war effort 
it must be welcomed. Our examination does suggest, 
however, that it would be wise that promises for 
the restoration of pre-war practices should not be 
restricted to one side in a partnership. If that 


side is put in the position to veto all innovations 
made during the war which cut across those prac- 
tices and to welcome and foster any which are to 
its advantage, then the working of the partnership 
is likely to be strained. 





CONCENTRATING 
PRODUCTION. 


Tue Government's suggestion to concentrate the 
production of certain industries in a reduced number 
of factories working on full time would have delighted 
the protagonists of rationalisation, of whom so much 
used to be heard a year or two ago. The very word 
rationalisation is what R. L. Stevenson called a 
boss word. There is also something comforting in 
the idea that all manufacturing effort is most 
efficiently carried out in large works. Nevertheless, 
no great reform is wholly good in its context—an 
more than it is wholly bad. The point to be deter- 
mined, therefore, is whether on the balance the good 
will outweigh the bad; in other words, whether, 
necessary as such a scheme may be in war time, 
it may not ultimately lead to the permanent 
weakening of our industrial structure. Fortunately, 
we can examine this question with some detach- 
ment, since engineering is at present hardly affected 
by Mr. Lyttelton’s proposals. What the Government 
has set out to do is to close about two-thirds of those 
factories in the country which age now engaged on 
non-vital production. The Limitation of Supplies 
Order has already restricted the activities of these 
factories ; and it is now considered that the reduced 
output can be more economically produced in a 
smaller number of factories working full time than 
in-a larger number operating at one-third or less 
load. The factories that remain in production will 
manufacture not only for themselves, but for their 
suppressed competitors; and the labour thus 
released will become available either for military 
service of for staffing new war factories. The build- 
ings themselves, it is announced, will become avail- 
able for storage and other purposes. 

At present x factories, employing y men, succeed 
in producing z articles. If this production is to be 
maintained, will it be possible to employ fewer 
men and women if the number of factories is reduced 


to 5 It is obvious that such concentration is 
possible, but the question is, will it be sufficient 
to free, as is anticipated, 500,000 to 750,000 
employees for more essential work. To assist in 
answering this question, the results of an investi- 
gation into the food, drink and tobacco trades, 
contributed by Mr. G. H. Daniels to the Institute 
of Statistics in August, 1940, may be cited. He 
found that in July, 1939, 554,330 persons were 
employed in these industries. A reduction of output 
by 30 per cent. would have released 33,260 persons, 
if it had been distributed over all the firms. By 
concentrating production in the most efficient units, 
however, he calculated that no less than 202,340 
workers could be released. These figures are 
admittedly estimates. Nevertheless, there is no 
reason to doubt their essential accuracy, since we 
may admit with the rationalists that more efficient 
equipment and better organisation permits the same 
production with fewer personnel. One other merit 
of the plan will be that it should cheapen production 
and thus obviate price increases to the consumer. 

No objection can be raised to the proposals, 
therefore, on the score that they will not attain the 
object of releasing men and women for other pur- 
poses. There are other factors, however, which 
must be discussed, if only for the reason that, 
unless the scheme is to be permanent, ways of 
retreat to the conditions with which industrialists 
have long been familiar must be left open. Dealing 
with this point, Mr. Lyttelton has promised that 
the closed factories will be kept ready, so that they 
can be started up again as soon as possible after 
the war; and that the departments concerned will 
take all measures open to them to assist this speedy 
reopening. Meanwhile, the Board of Trade is to 
keep a record of the factories closed down and the 
Ministry of Labour is similarly to schedule the 
transferred personnel, so that they may be able to 
resume their old employment after the war. 

This, however, is not, and cannot be, the whole 
story, for it takes no account of that illusive and 
intangible commodity, goodwill. It is around 
this difficulty that a great deal of criticism will 
centre ; as indeed, it is doing already. Is it possible, 





in practice, it may be asked, to re-design the machine 


in the way suggested and then to reverse it when the 
time comes so that progress may once again be 
made along the old lines? Is it possible to shut 
down two out of three factories without adversely 
affecting the fortunes of their owners, and to restart 
them, after they have been closed for a period of 
months or, more probably, years, with no more 
trouble than is caused when they are shut down 
after the annual Wakes ? Is it possible to hand over 
the production of goods to a competitor for a like 
period and then revert to competition once more 
without any shock to the system ? This particular 
difficulty could be partially overcome, perhaps, by 


Y|some scheme for the preservation of brands and 


trade marks. There has been no hint, however, 
as to whether this will be done and, if it were, com- 
plete protection would not be provided. For 
instance, assume the case where consumer A has 
always purchased the products of manufacturer B, 
partly out of conservatism and partly because they 
fairly met his requirements. Under the new scheme, 
he is forced to purchase the products of manufac- 
turer C, for they are the products of the latter, 
however they may be branded, and this knowledge 
cannot be concealed. A now finds, either that C’s 
products suit him better than those of B or, at 
worst, that there is so little to choose between them 
that it makes no difference. When the war is over, 
conservatism will, therefore, once again tend to 
exert its influence, and make him stick to C as once 
he stuck to B. What then happens to B’s business 
and how is he to be compensated for the harm which 
has inevitably been done him ? It is questions like 
these which will be asked when the approval, which 
always greets such spectacular proposals, begins to 
be tempered by consideration. It is no answer 
to say that “ there is a war on.” 

In this connection, it must be remembered that 
at present the scheme, if not truly voluntary, will 
depend for its success in large measure on the 
co-operation it receives from the industry. Mr. 
Lyttleton has appealed for that co-operation and 
is looking to those concerned to effect the necessary 
measures of concentration in consultation with the 
Government departments. This is wise ; for it is 
obvious that the firms themselves are in the best 
position to frame plans in the light of their know- 
ledge of their own capacity and circumstances. 
“ Should,” however, is not the same thing as “ will "’; 
and history shows that the reorganisation of an 
industry by voluntary efforts, when the interests of 
its members are unidentical, is by no means easy 
and may easily prove to be impossible. While, 
therefore, voluntary effort may well be given a 
chance, matters are too urgent to admit of long delay 
or of anything in the nature of filibustering. Com- 
pulsion cannot be kept too much in the background 
and must, if required, be applied without delay. 

Fortunately, at the moment, it would seem that 
drastic steps will be unnecessary. On the day after 
he made his statement in the House of Commons, 
Mr. Lyttelton discussed the problem with repre- 
sentatives of the Federation of British Industries 
and meetings have been subsequently arranged with 
the employers in the pottery and other industries. 
In order to help the Board of Trade in carrying 
out its task, the scope of the Export Council is to 
be expanded and it will be renamed the Industrial 
and Export Council. A committee will be informed 
on which the Parliamentary Secretary for Raw 
Materials of the Ministry of Supply and a repre- 
sentative of the Ministry of Labour will sit. The 
number of business members on the Council will 
also be increased with the sensible intention of 
ensuring that the industries concerned in carrying 
out the difficult task of re-organisation may be 
guided by men with experience of their problems. 
On paper, therefore, the prospects of the scheme 
are good, but everything will depend on how the 
difficulties that exist, and they are many, are tackled. 
Anything that would cause bad feeling and friction 
and still more hardship and injustice must be 
avoided. The Government have the powers to 
inaugurate this industrial revolution; and no one 
will dispute their right to exercise them; it is 
essential, however, that those powers should be 
exercised with discrimination and that nothing 
should be done which will render the return to more 





normal methods harder than it inevitably will be. 
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NOTES. 


GOVERNMENT Burtprne ConTRACTS. 


THE objections urged t the “‘ cost plus” 
form of contract by the Select Committee on National 
Expenditure in their Fourth Report, which was the 
subject of an article on page 131, ante, are strongly 
supported by the instances of wasteful s 
cited in the Fifth Report, which has been made 
public during the past week. It deals with the 
construction of hutted camps to accommodate 
the force of Militia which was brought into being 
by the Military Training Act of 1939, which received 
the Royal Assent on May 26 of that year. It was 
considered essential that the Militia should not 
continue in tents later than October 1, and, for this 
reason, rapid construction of the camps was essential. 
The War Office entrusted the work to large firms of 
contractors, experienced in undertakings of the 
kind, on the basis of cost plus fee, and it was esti- 
mated that the total cost of the programme, includ- 
ing extra works staff, training facilities, etc., 
would be some 21,000,000/. In fact, the cost was 
four times as great; and, the Committee add, it 
does not appear that the desired speed in construc- 
tion was achieved by the adoption of this form of 
contract, although speed had been the principal 
inducement to adopt it. They state their opinion 
that considerable savings might have been eftected 
if more preliminary work had been done in antici- 
pation of the actual decision to build the camps— 
the need for which was evident some time in 
advance ; for example, any preliminary expenditure 
on the consideration of possible sites, or of the lay-out 
of the camps, would have been saved many times 
over when the construction was eventually autho- 
rised. Moreover, much of this work consisted of 
surveying, architectural and building problems 
rather than military ones, and would have been 
better entrusted to competent civilian hands than 
to the overpressed staff of the War Department. 
Among their recommendations for the more efficient 
conduct of future work of a similar nature, the 
Committee urge again that “ cost plus’ contracts 
should not be made “except in minor cases of 
extreme urgency”; that there should be as little 
revision of contracts as possible, and that Depart- 
ments should state their requirements accurately 
and fully; that greater care should be taken to 
avoid the use of unnecessarily expensive materials ; 
that supervision should be more thorough (in the 
instances considered, it is stated to have been 
“lax”); and that care should be taken in the 
selection of sites in order to avoid changes of lay-out. 
In five typical cases, for which comparative costs 
are cited on a percentage basis, the final costs 
range from 240 per cent. to 482 per cent. of the 
original estimates, the greater part of the increases 
being due to additional works and to increased 
labour charges. 


Sureyarp Lasour ConTROL. 


The reference, in the leading article on the opposite 
page, to arrangements for the relaxation of existing 
demarcation rules of shipyard workers, indicates 
only a part of the changes that are being introduced 
in the shipbuilding industry in order to accelerate 
production. It was announced by Mr. Ernest Bevin, 
speaking in Newcastle-on-Tyne on March 9, that a 
transfer of authority has been made, whereby the 
First Lord of the Admiralty becomes responsible 
for the employment of all labour engaged in ship- 
building or ship-repairing, on both naval and mer- 
cantile vessels. In addition, the men would be 
grouped in areas and would not be reserved to 
employment by particular firms; this step, Mr. 
Bevin believed, would avoid lost time and would 
give the men greater security, while introducing a 
system of direction of effort, hitherto lacking. 
A measure of interchangeability would be required 
of the men, so that work would not be held up for 
want of a particular grade of craftsmen, when 
another man was available who was capable of 
undertaking it. The men would have a guaranteed 
weekly wage, so that the operation of the inter- 
change system would not involve individual hard- 


the Minister at this point; although this special 
arrangement was only for the period of the war, he 
said, he did not think that a reversion would be 
welcome, after the war, to the old system of 
restricting “the incoming youngster” to narrowly 
subdivided occupations. The operation of the 
interchange procedure would be agreed by consulta- 
tion between the unions and the management before 
action was taken in individual cases. It may be 
observed, in passing, that ‘if Mr. Bevin can bring 
about a permanent reduction in the number. of 
demarcation disputes, which normally occupy so 
much of the time of shipyard managements, he will 
have made a material contribution to the welfare 
of the shipbuilding and sbip-repairing industry 
Continuing, the Minister referred to his efforts to 
obtain another 50,000 recruits for the shipyards, 
partly by new entries, but largely by inducing men 
who had left the industry during the years of 
depression to return to it for the duration of the 
war. Volunteers were urgently wanted to under- 
take la ing and semi-skilled work, and he hoped 
that men of suitable abilities would come forward, 
recognising it as an opportunity as well as a duty. 


Pootinc Rattway Wacons. 

It is announced that, with a view to improving 
their t organisation for handling freight 
rolling stock, the British railways are to set up an 
inter-company committee and a system of central 
control. In ordinary times, as is generally known 
each of the companies maintained its own control 
staff for the purpose of tracing the movements of 
goods stock. Soon after the war began, a pool of 
certain types of vans was introduced, with satis- 
factory results. Closer co-ordination is now needed, 
to deal with the movements of other classes of 
freight vehicles and their equipment, such as wagon 
sheets and ropes, and this it is hoped to achieve 
by the aid of the new committee and organisation. 
The demands upon the available rolling stock are 
increasing, making it more than ever to 
reduce to the minimum all avoidable delays in 
loading and unloading. The inter-company control 
will have to deal with the distribution of some 
1,250,000 railway freight vehicles and it will be 
seen, therefore, that its introduction represents one 
of the most important steps yet taken to enable 
the railways to handle expeditiously the growing 
volume of war-time traffic. In spite of the fact that 
common-user arrangements for certain classes of 
vehicles have been in use for many years, there is 
ample evidence that the best use has not been made 
of much of the wagon stock under war conditions, 
though this has not been entirely the fault of the 
companies or due to shortcomings in their organisa- 
tions. In his speech at the recent annual meeting 
of the London Midland and Scottish Railway, Lord 
Stamp complained strongly of the difficulties imposed 
on the railways by the practice of some Government 
departments in making heavy demands upon their 
resources without giving adequate notice of the 
probable requirements, and of contractors who 
forwarded 50 wagon loads to a consignee who 
possessed facilities for loading or unloading only 
two or three a day. yep ne Foe Grr am Se 
be effective in preventing such unreasonable de- 
mards, but it will, at least, help towards a general 
improvement by indicating where, on the various 
systems, the delays are occurring, and where cranes 
and other mechanical aids to the handling of goods 
can be employed to the best advantage. 


Summer Time anp Evecrricitry Suppty. 


Comment on the Home Secretary’s decision to 
impose on the country an extra hour of summer 
time from May to early August seems, so far, to 
have been confined to the deleterious effect it may 
have on farming operations, with the addition 
that it may be difficult to persuade children to go 
to bed in daylight. Farmers, it is well known, 
do not like this partjcular form of daylight adjust- 
ment, though by this time they, if not their stock, 
must have become inured toit. There is every indi- 
cation, however, that altering the hours of daylight 
still further will not only be unpopular, but will 
raise real difficulties. It may be wondered, for 





ship. An interesting comment was interpolated by 





. | decided upon. 


undertakings. As we recently pointed out in com- 
menting on a paper by Mr. P. Schiller, which was 
presented for discussion before the Institution of 
Electrical Engineers, it is by no means unusual for the 
system peak to occur in the early morning owing to 
coincidence of the lighting, heating, cooking and 
industrial peaks. It is true that, under normal condi- 
tions, this unwanted combination usually takes place 
in the winter, for, in the spring and summer lighting, 
is not required, even at the early hours of rising 
which are now becoming more usual, and the temper- 
ature may even be high enough to make heating 
unnecessary. These conditions may, however, be 
altered by the double shift which has now been 
May is not always as warm a month 
as poets would have us think and even in June there 
are mornings when artificial heating is not to be 
despised. One result of the new arrangement, 
therefore, may be the appearance of a summer 
heating load and it will be interesting to see how this 
modifies the curves of the undertakings affected. 
The matter is, perhaps, one of academic rather than 
practical interest as the demand, though larger than 
usual, is not likely to exceed the value of the winter 
peak, while the fact that payments to the Central 
Electricity Board are made on the demands incurred 
during the three winter months will do much to 
still any financial qualms that might otherwise have 
arisen. Nevertheless, it will be interesting to see the 
results, when the time comes for their publication 


to be permitted. 


PLANNING FOR RECONSTRUCTION. 


The statement made by Lord Reith in the House 
of Lords, on February 26, wherein he outlined the 
duties assigned to him as Minister of Works and 

and the manner in which he was organising 
the approach to the very considerable tasks involved, 
provided no more than a sketch of the jure 
intended to be followed ; but it did indicate that 
the Minister, with the concentration of purpose 
which he had already displayed in responsible posi- 
tions elsewhere, had mapped out to some extent his 
own course among the rather confused array of 
post-war problems confronting his Ministry. His 
own responsibility, he observed, was that of exer- 
cising the functions of central planning and co- 
ordination, and of initiating the work and giving 
general guidance and supervision ; to this end, he 
was selecting a small central staff, and proceeding 
with the appointment of a consultative panel of 
“a dozen or twenty individuals who have special 
experience in this field.” In due course, Lord Reith 
continued, it would be necessary to have decisions 
of policy on such questions as the place of agriculture 
in the national economy, the distribution of industry, 
and the organisation of transport ; these decisions 
would be applied by planning. The principle of 
planning, he assumed, would be accepted as a 
national policy, and for its fruition some central 
planning authority would be required. The imme- 
diate work fell into three groups, namely, the 
measures required to nt action, during the war, 
which might prejudice the work of reconstruction ; 
research, technological research into 
building methods and materials ; and the examina- 
tion of defects in the exi system of adminis- 
tration, both central and local, and the consideration 
of the legislation necessary to permit of planning 
on a national and regional basis. Under the first 
head came the appointment of Mr. Justice Uthwatt’s 
committee on compensation, and the prevention of 
speculation in land values. The problems in the 
second category included those of urban redevelop- 
ment ; and the third group involved the extensive 
task of taking stock of what had been done already, 
and framing improvements which would enable the 
system of planning to respond adequately to the 
demands likely to be made upon it. Many of the 
matters to be taken into account would concern 
other Departments ; he hoped to press their resources 
into service, and also to ask for the collaboration of 
the various professional and technical associations. 
In none of these proposals, Lord Reith concluded, 
was there anything which might interfere with the 
war effort of the Government or the Ministry ; 
indeed, the idea of a planned and ordered recon- 
struction .was surely an added encouragement to 





instance, what will be the effect on electricity supply 


war effort. 
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THE INSTITUTE OF METALS. 


Tue thirty-third annual general meeting of the 
Institute of Metals was held at the offices of the 
Institute, 4, Grosvenor-gardens, London, 8.W.1, on 
the afternoon of Wednesday, March 5. The meeting 
was formal in character, no papers being presented 
or discussed. The Chair was occupied by the 
President, Lt.-Col. The Hon. R. M. Preston, D.S.O., 
who delivered a brief presidential address at the 
conclusion of the business proceedings. 


REPORT OF THE COUNCIL. 


The first matter considered, after the minutes 
of the previous meeting had been dealt with, was 
the report of the Council, which concerned the 

i and work of the Institute during the 
year ended December 31, 1940. This showed that 
the members on the roll numbered 2,237, as com- 
pared with 2,337 on December 31, 1939 ; and 2,252 
on December 31, 1938. That the roll showed a 
drop of 100 as compared with the previous year, 
it was pointed out, was not surprising in view of 
the removal of the names of members in Germany 
and Italy.. The names of members in countries 
over-run by Germany had been placed on a suspense 
list. They were, however, included in the total of 
2,237 quoted above, but, in present conditions, they 
could not contribute to the Institute’s subscription 
income. The Council had to record, with deep regret, 
the deaths of a number of members, among whom 
were Professor Sir Harold Carpenter, F.R.S., Sir J. J. 
Thomson, O.M., F.R.S., Professor Sir T. Hudson 
Beare, Sir Robert Hadfield, Bart., F.R.S., Mr. 
Summers Hunter, C.B.E., Mr. G. H. Nisbett, J.P., 
Mr. E. L. Rhead, Mr. H. L. Sulman, Engineer 
Commander H.C. Anstey, R.N., O.B.E., Colonel A. J. 
Bailey, C.B.E., T.D., Mr. J. 8. Kincaid, O.B.E., 
Mr. C. H. Merz, and Mr. L. W. Schuster. The 
Journal had continued to be published month by 
month from the offices of the Institute, and the high 
standard of the original papers and of the abstracts 
published had been carefully maintained by the 
Publication Committee. Meetings of the five local 
sections for the session 1939-40 had been held as 
far as war conditions permitted and the Council was 
grateful to the local committees for carrying on the 
work of the sections in difficult circumstances. In 
this way members had been helped to maintain the 
corporate spirit by personal contacts that had not 
been possible through the usual general meetings 
of the Institute. 


Honorary TREASURER’S REPORT. 


The report prepared by the honorary treasurer 
of the Institute, Lieut.-General Sir Ronald Charles, 
indicated that the income for the year ended 
June 30, 1940, amounted to 6,909/., and the expendi- 
ture to 6,353/., thus showing an excess of income 
over expenditure of 5561. As compared with the 
financial. year 1938-39, however, the income had 
decreased by 381/., but, on the other hand, the 
expenditure had also decreased by 1,219/. The dona- 
tions and other sums received towards the Endow- 
ment Fund now totalled 17,303/., and adding to this 
sum donations due under covenant or otherwise 
promised, the total became 19,768/. Faced with the 
probability of having to find a substantial sum to 
balance the income and expenditure account for the 
current year, owing to the expected loss of subscrip- 
tion income, coupled with the rise in costs of commo- 
dities, the Council had appealed to industry for 
help in order to form a war emergency fund. The 
res had been most gratifying, and the majority 
of the subscribers had promised to renew their 
subscriptions throughout the war years. The appeal 
had been launched in July, 1940, and would be fully 
dealt with in the next report. 


ELECTION OF OFFICERS. 


The officers nominated by the Council at the 
statutory autumn meeting, held in London, on 
September 18, 1940, were declared to be duly elected 
for the year 1941-42, namely, as President, Lieut.-Col, 
The Hon. R. M. Preston, D.S.0. ; as vice-president, 
Dr. W. T. Griffiths ; and as members of the Council, 


EXPLOSIVES. 


Iy his lecture on “ Explosives,” given at the Royal 
Institution, on Tuesday, February 11, Professor 
G. I. Finch explained how the known qualities of 
different types of explosives were related to their 
composition and chemical behaviour. The lecturer 
pointed out that an explosive substance did not 
necessarily contain a more concentrated store of 
energy than ordinary combustible fuel, but it could 
reléase this energy in an extremely short time. 
A concrete example was an exhibit of two bottles, 
one three and a half times the capacity of the other. 
If the larger contained nitroglycerine and the smaller 
petrol, Professor Finch stated, the actual store of 
energy would be the same in each case, but, as 
pointed out by Professor Bernal in his lecture on 
“The Physics of Air Raids,”* while the petrol 
when burnt with sufficient oxygen normally liberated 
its energy during a 50-mile run of a motor car, the 
explosive contained its own supply of oxygen and 
released its energy in a minute fraction of a second 
and thus caused devastation instead of producing 
steady work. 

Explosives of the present day, the lecturer con- 
tinued, were not necessarily materials capable of 
self-combustion, but were frequently compounds, 
the actual molecules of which were disintegrated by 
suitable stimulus, although quite stable in normal 
circumstances. The energy of stimulation, however, 
was far transcended by that resulting from the 
molecular disruption. Moreover, the atoms or 
molecules so released were usually gaseous, and there- 
fore enormously greater in volume than the compact 
solid or liquid charge, with the result that intense 
pressures were rapidly produced. Thus, an explosive 
was a store of chemical energy released by an 
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extremely rapid atomic rearrangement. In other 


cases, oxidation also occurred together with the 
molecular turmoil, the necessary oxygen being 
combined in the original molecule. Combustion 
therefore proceeded with an intensity far surpassing 
anything possible with mere mechanical mixtures 
of combustible and oxygen-producing ingredients. 
Gunpowder was a mechanical mixture, containing 
carbon and sulphur powders to burn and nitre to 
provide the necessary oxygen once inflammation 
has started. The ingredients, being intimately 
mixed, were in a condition to produce intense 
combustion, which, in a confined space, became 
explosive from the mechanical pressure of the carbon 
and sulphur dioxides which were the products of 
combustion. 

To illustrate the effect of intimate mixing, two 
samples of a mixture of chlorate of potash and sugar 
were prepared. In one, the ingredients were present 
as rough granular crystals, while in the other the 
two components had been finely ground before 
mixing. When the two charges were ignited, the 
coarse sample burnt with spluttering deliberation, 
while the fine material burnt almost instantaneously. 
The more intimate oxidation within the molecule 
itself was exemplified by ammonium nitrate, the 
molecular arrangement of which the lecturer illus- 
trated by the diagram reproduced herewith. Two 
central atoms of nitrogen are linked by an atom of 
oxygen, and on each side are joined four atoms 
of hydrogen and two of oxygen, respectively. These 
combined into two molecules of steam, as shown by 

N=N 
the dotted lines, leaving the central group YY 


which is the dentist’s gas, nitrous oxide. The whole 
rearrangement could reléase far more chemical 
energy than was required to stimulate it; and an 
explosion then resulted. The stimulus in this case 
must, however, be very strong. By ordinary 
careful heating in a test tube the substance decom- 








Mr. Roosevelt Griffiths, Dr. J. L. Haughton, Mr. F. §, 
Mitman, and Dr. H, Sutton. 





* See ENGINEERING, vol. 150, page 514 (1940). 


posed quietly enough into steam and nitrous oxide 
as above. It was, in fact, not until 1924 that its 
explosive potentialities were thoroughly realised 
in the well-known Oppau explosion. Several 
thousand tons of the substance had been accumu- 
lated in a compact form and was apparently being 
more or less “ quarried ” for distribution, when the 
whole mass detonated with the most disastrous 
results ever recorded from a single explosion. 

Two important explosive substances in which 
the materials for actual combustion were not 
present in the molecule, the lecturer stated, were 
the acetylides and the azides ; fulminates belonged 
to the intermediate class where both oxidation and 
molecular rearrangement occurred. Lead azide and 
mercury fulminate were largely used as detonants, 
as they conveniently provided the disruptive stimu- 
lus to the molecules of many explosives. The 
constitution of these detonants is given below. 

C=>N-—-O-H 
Fulminic Acid. 
N=N=N-H 
Hydrazoic Acid. 
H-—-C2=C-H 
Acetylene. 


The concentration of combination links among the 
atoms themselves (instead of being spread among 
other atoms) was an indication of their relative 
instability and potential atomic energy, on rearrange- 
ment to a more distributed and firmer grouping. 
The acids themselves were not suitably stable but 
were used as salts, mercury or lead, etc., replacing 
the hydrogen atoms. These salts released their 
energy 80 quickly as to set up a shock or detonation 
wave when abraded or sharply struck, or even when 
ignited in the open. 

Such detonating materials were quite unsuitable 
for explosive charges. An explosive, to be of 
practical value, must be safe to handle and transport 
in fair bulk; it must not explode until required, 
and then only with a controlled stimulus of a definite 
and unusual nature. Somé common materials 
had dangerous potentialties, but were safe because 
they were only employed in small separate quan- 
tities. Ordinary match composition was an example ; 
a sample of this when struck on an anvil cracked 
off quite intensely, and even safety-match compo- 
sition could be made to explode if struck sufficiently 
sharply. A small particle of silver azide on a strip 
of paper detonated on pulling the paper apart, 
as in a cracker, and a few specks of the so-called 
nitrogen iodide (iodine azide), prepared previously 
in the wet state and left to dry on blotting paper, 
exploded intensely when just touched with a stick. 
Here then was a violent explosive but one of no 
practical utility because it was far too sensitive. 

Nitroglycerine was much more stable; it was a 
typical nitrated body, the three oxyhydrogen 
groups of glycerine (a triple alcohol) being replaced 
by three nitrate radicles, a merely combustible 
molecule being thus transformed into a molecule 
containing combustible and oxygen and capable of 
rapid self combustion. The constitution of the 
molecule was as follows : 


H,C — ONO, 
| 

HC — ONO, 
| 

H,C — ONO, 


A strip of paper wetted with nitroglycerine, when 
struck on an anvil, was blown apart, but the remain- 
ing pieces responded to further blows, showing that 
the action was local, being confined to the actual 
area of impact. This, however, demonstrated a 
great objection to liquid explosives from the spread- 
ing of danger by accidental spilling. Nitroglycerine 
also became dangerous when it froze, as it might 
easily do under ordinary winter conditions, since 
the friction of the liquid between the sharp crystals 
might then cause it to explode. It was far more 
handy when made into “blasting gelatine,” by 
combining it with a suitable nitrocotton, being 
then a flabby but coherent translucent material, 
which, however, was still responsive to a sharp 
hammer blow. Guncotton alone, made by the 
action of strong nitric acid on pure cotton wool, 





was very safe to handle when wetted with 20 per 
cent. of water. 
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Such facts led to a classification of explosives ac- 
cording to their various uses. Sensitiveness reflected 
stability, being a measure of the energy required 
toshake atoms out of strained positions to an extent 
necessary for them to release the greater energy of 
rearrangement to more stable configurations. It 
was difficult to measure exactly ; nitroglycerine, for 
example, was more sensitive to sudden heat than to 
violence ; lead azide had opposite properties. It 
was necessary, therefore, to define the nature of the 
test. First then, the lecturer asked, how did 
explosives behave when simply ignited in the open ? 
Of the series that burnt quietly, the following were 
tested during the lecture : gunpowder, nitroglycerine 
on a strip of blotting paper, and cordite which hada 
composition somewhat similar to that of blasting 
gelatine but was of a much harder horny consistency. 
A stick of this could be ignited like a candle and 
held in the hand and, if thin enough, could be 
snuffed out with the fingers. Finally, in the quietly- 
burning class, were blasting gelatine and guncotton. 
The latter, since the products of its combustion were 
all gaseous, would puff off harmlessly on the palm 
of the hand. In a second class were the substances 
which exploded even when ignited in the open ; 
of these, silver azide and mercury fulminate were 
demonstrated. A speck of silver azide on a strip 
of cardboard was touched with a small flame ; 
there was an immediate detonation and the card- 
board was torn into fibres. A loosely-covered tin 
can in which an ordinary fulminate cap was heated 
was thrown off its tripod. This second class were 
the detonants. 

When tested by their behaviour on ignition in 
the open, explosives, therefore, fell into two classes. 
The combustion of the first proceeded uniformly 
from layer to layer, while in the second there was a 
rapid acceleration of combustion to detonation 
point. In this latter case, the typical steep-fronted 
shock wave was produced with an adiabatic com- 
pression sufficiently intense to raise the temperature 
momentarily to over 10,000 deg. C., and to produce 
pressures of the order of 150,000 kg. per square 
centimetre. The second class were useful only as 
detonants, while the first were controllable and 
practicable high explosives. The detonants were 
not more powerful; nitroglycerine and cordite 
had four times the energy of fulminate or lead 
azide, but the detonants gave off all their energy 
in one step, yielding products not prone to further 
dissociation at high temperatures. It was, there- 
fore, by confining the quietly-burning class that we 
made them explosive, because they were then 
suddenly heated ; if nitro-glycerine, instead of being 
spread out on paper as in the previous experiment, 
were confined in a capillary glass tube and the end 
of the liquid streak were passed through a flame, 
a violent explosion resulted. Ifa drop were allowed 
to fall from the capillary tube on to an iron plate 
heated at one end nearly to redness, a position 
could be found where the drop would explode 
violently on contact, although on each side of 
this position the liquid either rolled off in the 
spheroidal state where the plate was overheated, 
or merely ignited. Guncotton, T.N.T., ammonium 
nitrate, all behaved similarly and were thus classed 
as high explosives. 

There was a further class of explosives known as 
propellants, which could not be induced to detonate 
even when confined or suddenly heated; for 
example, no position on the hot plate could be 
found where a filament of cordite would explode. 
The burning of a charge of propellant proceeded at 
an accelerating speed if the material Were porous, 
because the hot products of combustion were forced 
into the pores of the material and thus acted on an 
increasing surface. This happened in the case of & 
granular material, such as gunpowder, but could 
not occur with cordite, which was a dense horn-like 
plastic. The rate of burning of a charge of cordite, 
however, could be controlled by varying the length 
and cross-section of the sticks or tubes into which 
it was generally formed. A complete round for a 
gun, therefore, consisted of all four classes of 
explosive ; firstly, the cordite, or similar material, 
which burnt at a relatively slow uniform rate and 
ejected the projectile from the gun ; secondly, the 


adopting the full-line diagram, A BC, in Fig. 1, 
and assuming that the fluid would approach the 


would appear to have been more logical than the 
modern authors, who advocate an allowance for 


must finally detonate ; thirdly, the small amounts 
of detonant, such as lead azide, required to initiate 
detonation of the shell filling; and, fourthly, the 
percussion-cap filling, which ignited a powder charge, 
the flash of which ignited the propellant. 

The lecturer concluded by pointing out that high 
explosives were selected for different uses. according 
to their sensitiveness to detonation. Some 
immediately to detonation alone; others, such as 
moist guncotton, T.N.T., and ammonium nitrate 
(Amatol), required further stimulus or “ gaine ” in 
the shape of a small amount of a high explosive of 
intermediate sensitiveness. could then be 
selected for different tasks, especially for such con- 
trasted industrial requirements as and 
coal mining, where very different degrees of violence 
were required. Contrary to the popular belief, 
the use of high explosives for industrial purposes 
was far greater than for warfare. 





LETTER TO THE EDITOR. 


THE EFFICIENCIES OF THE 
CENTRIFUGAL PUMP. 
To THe Eprror or ENGINEERING. 
Str,—When dealing with a subject such as this, 
where so many different views are held on the 
actual operating conditions, it is doubtful if Mr. 
Jennings’ plea for a more :uniform and logical 
treatment will be realised ; even the standardisation 
of the nomenclature to be adopted would "be akin 
to the evolution of a universal - The 
résumé of the information illustrates these differ- 











ences best in the treatment of the loss due to the 
wetted surfaces of the impeller, in classifications 
A and B, Mr. Jennings states that both classifica- 
tions appear to be quite logical because the disc 
losses are hydraulic in character. Might the same 
argument not be applied to properly lubricated 
bearings and glands, all three losses being due to the 
shearing of fluid particles ? 

A third classification may be put forward for 
consideration, where the loss due to the total wetted 
surface of the impeller is treated as a mechanical 
loss. Reference to Fig. 2, herewith, shows that the 
fluid does not flow in the impeller channels, but that 
the vanes are being driven through the absolute 
streams, making the losses more mechanical than 
hydraulic. A slight hydraulic effect does occur, as 
the. channel friction reduces the relative velocity, 
with a corresponding increase in the absolute 
velocity at exit, accompanied by an increase in head. 
This inerease is just the reverse of the effect men- 
tioned in Sherwell and Pennington’s paper. 

The relative velocity will be an important factor 
in estimating the power absorbed by impeller 
friction. This raises the question, can the relative 
velocity be varied at will? The earlier writers, by 


vanes radially and completely fill the channels, 


and Mining Department at Rugby. 
ment developed into the Industrial Engineering 
Department and, as its chief, Mr. Given utilised his 
wide experience in solving many difficult problems 
relating to the electric driving of mining machinery, 


line diagram, AbC, with the object of reducing 
the relative velocity. Fig. 2 shows full-line and 


dotted-line channels corres to their respec- 
tive di Consider the full-line channel, and 
the fluid P ing along the absolute stream 


line 8 L with the velocity f ft. per second : the radial 
distance x inches from d, that P moves in the 
time, ¢ seconds, taken by the vane tip T to occupy the 
Bt a 
r.p.m,. X.z” 
the number of vanes. It will be seen that the 
diagram is fulfilled, since the depth of fluid over 
the tip T is just equal to Ch, the channel height 
Now consider the dotted channel, with its increased 
inlet angle and an area provided to 0? a the normal 
quantity at the reduced relative ity Ab. The 
radial velocity f is common to both diagrams, so 
that x, the depth of fluid over the tip, and the 
relative velocity with the value AB remain 
unchanged. It is difficult to see what good object 
is to be attained by blindly following the modern 
trend. 

The above formula shows that the relative velocity 
varies little until the depth of fluid over the vane 
tip equals Ch. For an output of 50 per cent. of 
the normal, the curve marked 0-5 shows the relative 
positions of P and the tip T during the interval 
¢ seconds, giving an inlet diagram AcC. This 
uniformity will help to simplify the calculations of 
the disc friction. 

This question relating to the relative velocity has 
wandered away from the logical treatment of 
efficiencies, etc., asked for by Mr. Jennings, but as 
the correct interpretation of the physical behaviour 
and the efficiencies are so intimately connected, you 
may, perhaps, excuse the 

Yours faithfully, 
G. Ure Rew. 


position T,, is given by z in. = z being 


February 28, 1941. 





. OBITUARY. 


MR. R. D. GIVEN. 


WE note with regret the death of Mr. Ralph David 
Given, which occurred on February 28. Mr. Given, 
who had been one of the leading engineers of 
Messrs. The British Thomson-Houston Company, 
Limited, for the last 28 years, and was serving as 
Head of the Industrial ineering Department, 
Rugby Works, at the time of his death, was born 
at Musselburgh, Midlothian, on May 8, 1882. He 
was educated at Daniel Stewarts’ College, and, after 
leaving school, served a six years’ apprenticeship in 
mechanical engineering at the works of. Messrs. 
James Bertram and Son, Limited, paper-mill 
engineers, Leith, and the early experience thus 
gained with paper-making and similar machinery 
proved very valuable in later years when developing 
electric drives for paper mills and other plant. 
Meanwhile, he continued his technical education at 
Heriot-Watt College, Edinburgh, and in April, 1907, 
at the age of 25, gained a Whitworth Exhibition, 
and went to the University of Edinburgh. After 
his university training, Mr. Given entered the 
drawing office of Messrs. W. H. Allen, Sons and 
Company, Limited, Bedford, where he was engaged 
on the design of high-speed engines, electric- 
lighting installations and pumping plant. In 
1909, he went to South Africa to join the staff of 
the Central Mining and Investment Corporation, 
Limited, Johannesburg. There he was made chief 
draughtsman and gained some valuable experience 
in the electrical and mechanical-engineering equip- 
ment of the gold mines. 

On returning to England, in June, 1913, Mr. Given 


joined the staff of the British Thomson-Houston 


Company, in what was then known as the Power 
This depart- 








high explosive with which the projectile was filled 
and which, because it must do its work very rapidly, 





pre-rotation in the eye and recommend the dotted- 





rolling mills and paper-making machinery. 
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MEMORIAL TO W. J. M. RANKINE. 


MEMORIAL TO W. J. M. 
RANKINE. 


Tue high standing of Scotland as a nursery of 
engineers and a manufacturing centre for engin- 
eering products is undoubtedly due, in no small 
measure, to the contributions made to the scientific 
study of engineering by a comparatively small band 
of Scottish pioneers, pre-eminent among whom is 
William John Macquorn Rankine ; and it is parti- 
cularly gratifying at the present time to record the 
action of the class of 1902 at the Virginia Poly- 
technic. Institute in presenting to their college the 


fine bust of Rankine which we illustrate above. | ™ilw 


The suggestion that they should do so originated 
with Professor William H. Rasche, an honorary 
member of that class, and met with a ready response. 
Mr. Bryant Baker, a former student at the City 
and Guilds College and the Royal Academy of Arts, 
London, who has resided in the United States since 
1916, was commissioned to execute the bust, which 
is in bronze, mounted on a marble pedestal. The 
presentation was made on June 8, 1940, by Major 
W. P. Tams, on behalf of the class of 1902, in the 
Patton Engineering Hall of the Institute, and the 
bust was then unveiled by Miss Ariel St. Clair Close, 
secretary to Colonel Earle B. Norris, Dean of 
Engineering. Mr. Charles C. Penrose, senior vice- 
president in America of the Newcomen Society, 
delivered a memorial address, in which he outlined 
the principal events of Rankine’s career and his 
outstanding contributions to engineering science. 
In this somewhat iconoclastic age, when the ten- 
dency of much historical research has been rather 
to minimise the debt that progress owes to many 
of the almost legendary figures of the early days 
of applied science, Rankine’s reputation has in- 
creased, if anything, with the wider appreciation of 
his great gifts, the catholicity of his interests and 
the soundness of his work in linking the science and 
practice of engineering. It is with the greatest 


pleasure, therefore, that we record this tribute of 
the Virginia Polytechnic Institute to his memory, 





and we share the hope of 
Professor Rasche that this 
fine example of Mr. Bry- 
ant Baker’s work may 
provide inspiration for 
many generations of stu- 
dents yet to come, while 
strengthening the bonds of common interest which 
link the engineers and scientists of Britain and the 
United States. 








EARLY RAILWAYS IN SURREY.* 
By Cuaries E. Ler. 
(Concluded from page 185.) 


with a dock or basin between the River Wandle and 
Fairfield-street, and extending to York-road. The 
emerged from the wharf area into York-road, 
the Ram Brewery, crossed Wandsworth High- 
street, and went a little way along Garratt-lane before 
crossing the River Wandle to serve the flour mills. It 
then crossed back over the Wandle into Garratt-lane at a 
point just beyond Allfarthing-lane, crossed Garratt-lane 
itself, and ran on the east side of that ary og 
but cut off the ye tee d, and passed through site 
of the present Earlsfield station (Southern Railway). 
When this section of the London and Southampton 
Railway was opened, on May 21, 1838, there was no 
1 ned agente i A geting, ay Farge vote 
8.LR. on an arch of 22 ft. span, 15} ft. high. The tram 
road continued along the east side of Garratt-lane 
to Burntwood-lane, then crossed Garratt-lane again, 
and kept on the east side of Summerstown. It crossed 
h-lane, and ran close to the footway called Mead 
Path which emerges at Colliers Wood. The line then 
crossed the Merton-road on the level and went 
Church-road to Mitcham, following the course of 
Ravensbury Path and Baron Walk, and crossing the 
Sutton High-road at a point adjacent to the present 
Mitcham station. Here there is a path called Tramway- 
lane, which is either the old course or, more probably, 
a ide it. From Mitcham station the t 
imbledon-Croydon railway uses substanti the 
8.LR. track through Mitcham Junction and 
Lane stations to the Croydon gas works, and all trace of 
the old line is lost. From the gas works the site of the 





8.LR. is represented in part by Factory-lane, but thence 
to the terminus at Pitlake the course cannot be traced. 





* Paper presented to the Newcomen Society, London, 
on December 11, 1940. Abridged. 








Tue Surrey Iron Railway began at the River Thames | on 
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Near Mitcham Junction station the branch line led off 
in a southerly direction, past the Goat Inn at Beddington 
Corner, and thus reached the mills at Hackbridge, ter- 
minating at the i over the Wandle, The line is re- 
membered here by Tramway-path and Tramway-terrace. 
The route of the C.M. and G. line from Pitlake Mead 
follows closely the main London-Brighton road. The 
eatuan of the gues cunds give @ qunseal idee of the 
route through Croydon: Lower Church-street, Elis 
Croydon Parish Church ; Church-road 
Tramway-road); behind Southbridge 
and Barham roads; across Haling Park (here the 
route is very near to the Brighton-road) ; and between 
the Brighton-road and Avondale-road. The front of 
the new Whitgift School building, opened in July, 1931, 
is on the line of route. From here southward the 
railway was carried on a slight shelf in the face of the 
hill. In the neighbourhood of Purley station, the track 
diverged farther from the Brighton road so as to cross 
the level another valley road converging on that 
int. Once this was passed, the line returned to its 
lormer course. About a mile farther south the Chip- 
stead Valley-road entered the Brighton-road, and here 
it was not possible to effect a crossing on the level. 
After a slight divergence westward, the line swung 
sharply round to the south-east and crossed the 
Chipstead Valley-road by means of a bridge with 
embankment approaches, This bridge forms the 
subject of the only illustration of the line extant, a 
water-colour by G. B. Wollaston, dated 1823, in the 
Croydon Public Library. This embankment and 
i brought the line the grounds of what 
is now Cane Hill Asylum back to the Brighton-road. 
The latter gradually rises here until, near the Ashdown 
Park Hotel, it has reached the level of the shelf upon 
which the railway was built. Opportunity was there- 
fore taken to cross over on the level from the west side, 
which had so far been followed, to the east side. The 
track for the next mile and a half coincides with the 
main London-Brighton railway. When within a mile 
or so of Merstham, the rise of the downs necessitated 
@ cutting, 30 ft. in places. On reaching the out- 
skirts of Merstham, ~~ railway turned dane to the 
south-east to its terminus at the Greystone Lime Works. 
So far as existing traces are concerned, there is little 
to be said for the route of the Surrey Iron Fare. | itself, 
as most of the land has since been occu by buildings, 
and footpaths and names such as “ vt be Path ” 
(already mentioned) are the main modern indications 
of the route between Wandsworth and Cro At 
Pitlake, however, an interesting survival exists in the 
a —e known as 132, Waddon New-road, 





now the property of the Southern Railway Company. 
There can be little doubt that this was an original toll 
office of the Surrey Iron Railway Company ; in fact, 
there is still a omall toll window in the north wall. 
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It is a two-storey brick building of massive construc- 
tion, the window sills, for example, being of marble. 
A peculiarity is that the north-eastern corner is 
cut away and rounded on the ground floor, although 
not on the upper storey. It is ible that the rails 
curved sharply at this point and that the rounding of 
the building was intended to obviate damage to over- 
hi loads 


Of the C.M. and G. Railway there are considerably 
more traces to be found. It is a fact familiar to most 
seekers of ancient tracks that almost any definitely 
marked feature across country, such as a bank, tends to 
become a property dividing line, and this, in fact, has 
occurred in the case of the C.M. and G. Railway. For 
many miles there is an almost continuous passage behi 
houses and between properties. Furthermore, this 
path is in many cases continued by definite shel 
along the hillside, on open land. In some all 
traces have a tly disappeared until examination 
be made of vi tion, when it is that 
there is a belt of a different kind of grass the line 
of route; this is more noticeable when flowers 
are in bloom, as these grow in profusion here 
else and avoid the path of earth which been 
beaten hard during its three decades of use as a railway. 
Having satisfied myself of the existence of so many 
indications of the route, I chartered an aeroplane in 
1931 and flew over some of the more important town 
sections. From the air a nearly-continuous track 
may be traced to a surprising extent. 

Through the central parts of Croydon the track has 
long since disappeared, although in the main it has 
not been built over and is now occupied by a succession 
of roads. In Haling Park the exact path may be 
identified by differences in vegetation. Immediatel 
southward of Haling Park, a lane known as pomeneoer | 
runs for about a quarter of a mile between the 
of houses facing Brighton and Avondale roads. The 
course of the line is continued across ing Down 
as a well-defined track which afterwards extends 
behind some modern houses and is used as access to 
their garages. On the open land beyond, a slight 
terracing indicates the course and, near the South 
Croydon tramway sheds, reveals a definite turn-out. 
At this point there would seem to have been a de 
of some size. The rear garden wall of three of the 
houses here gives evidence of having been constructed 
as a retaining wall for the railway embankment, while 
on top of the embankment or shelf two sidings appear 
to have existed ide the main line. Near Purley 
tram terminus the railway ran across a meadow, now 
a playing field, at the northern end of which four of the 
original sleepers and two sections of rail have been 

in position on the line of route and by 
encing ; an adjacent notice board states briefly what 
the = is are. South of Purley station evidence of 
terracing may be found at various points. 

In the course of the 44 miles from Croydon to Couledon 
the track has arisen 150 ft., and in the latter place 
coincides with the 300-ft. contour line, and is therefore 
well above the Brighton-road at the point where the 
Chipstead Valley road diverges. In order to cross the 
latter, the first serious engineering work became 
necessary, namely, the bridge over the road with 
embankments on each side. The bridge has dis- 
appeared, but a portion of the eastern arm of the 
embankment still remains in the grounds of Cane Hill 
Mental Hospital. Apart from traces of terracing there 
is little to be seen for the next 2 miles, and from the 
point near the Ashdown Park Hotel, where the C.M. 
and G. Railway crossed from the west to the east side of 
the Brighton-road, the present Southern Railway tracks 
occupy the site of the earlier line for about 1} miles. 

Then we come to the largest a. cutting. 
A refreshment house called Mount Pleasant Tea Rooms 
stands in the actual track. Alongside is the first of 
three surviving brick bridges which carried side roads 

across the railway. All three bridges are nearly 
buried. Despite this filling-in process, there are 
lengthy sections of sunken way yet to be seen. For the 
most part, this cutting is parallel with and near to 
the Brighton-road, but as Merstham is approached the 
road and railway diverge for a short distance, coming 
together again near the Jolliffe Arms. At this point 
the railway finally forsook the Brighton-road and turned 
in the direction of Godstone. As already mentioned, 
it terminated at the Greystone Lime Works. Here 
there are a number of old stone cottages which local 
tradition asserts were used originally as stables for 
horses employed upon the railway and were converted 
from stables into dwellings after the railway was 
abandoned. Many stone sleepers are scattered through- 
out Wandsworth, Croydon, Beddington, Purley, 
Coulsdon and Merstham. At Croydon Central Bowling 
Green an outhouse and surrounding walls are con- 
structed almost entirely of stone pers; another 
pry af ae amalbea Me Saag ; several are 
at Wandsworth Public Library, others in the 
grounds of Ashdown Park Hotel. Relics preserved in 
museums, etc., include the toll sheet and sections of 
rail, at South Kensington. 








out its task, the sco ee ae 
pot | extended and that body would renamed the Indus- 


im pose 


the Minister of Labour and National Service gives 
details of the scheme of employment control which he 
outlined in # recent speech in the House of Commons. 
The Minister may schedule any undertaking which is 
engag 

if he is satisfied that it is expedient to do so as a measure 
for securing 
prosecution of the war, or the maintenance of supplies 
or services essential to the life of the community. 
Undertakings 
months at atime. Before placing an 
permanently on the schedule, the Minister must, after 
consultation with the appropriate Government depart- 
ment, be satisfied on the following points :—-The 
terms and conditions of employment must not be less 
favourable than those provided for by the Conditions 
of Employm 

by pos mon agreements, for example. There must be 
satisfactory provision for the welfare of persons em- 
ployed or such provision must be in course of being 
made; this requirement covers welfare both inside 
and outside the undertaking, including arrangements 
for housing, travelling, and i 
that the undertaking should necessarily be called upon 
to make such provision at its own cost; what will be 
required is that satisfactory arrangements exist or are 
in course of being made. 


provision should be made by an undertaking for the 


ENGINEERING. 


217 





LABOUR NOTES. 
FaR-REACHING Government plans for the stimulation 
of the nation’s war effort, by concentrating non-war 
production in fewer factories working full time, were 
explained in the House of Commons on W. vy 
last week by Captain Lyttelton, President of the Board 
of Trade. Under them, one firm, in order to free labour, 
factories and plant for war production, will, in addition 
to its own ool, do that of two or three others, crediting 
the accounts of those other firms with the results and 
rving their trade marks on their quotas of goods. 
rds will be kept of all factories closed down, and 
eve! ible will be done to ensure that their 
will is retained and that they are in a position to 
re-start production on their own account after the 
war. The possible springing up after the war of new 
firms doing similar ki of work will be guarded 
against. Between 70 and 90 industries are involved, 
and the effect of the operation of the scheme will 
probably be, it is estimated, to release about 750,000 
people for work of national importance. Young 
women are regarded as most valuable in munitions. 
Older women and women who are married and have 
homes to look after, will, it is expected, be left as far 
as possible in their ate way oar order that 
families may not be up. workers will, 
as far as possible, be found work of national importance 
in their own neighbourhoods. 





The Government was confident, Captain Lyttelton 
said, that those concerned would carry through these 
group arrangements in a manner that mitigated the 
hardships inevitable in the process of contraction.. In 
pursuance of that policy, the Board of Trade, in 
association with the Ministry of Labour, would open 
discussions as soon as ible with representatives of 
employers and workers in the industries concerned as 
to the degree of concentration which should be achieved 
and other matters arising. For example, the factories 
to be left in production should not be in districts where 
the demand for labour for munitions was relatively 
heavy. In order to help the Board of Trade to carry 


trial and Export Council. A committee of the Council 
would be formed, including among its members the 


tary for Raw Materials of the 
of Su and a representative of the Ministry 
of Supply and National Service. 


The Government, the President went on to say, was 
looking to the industries themselves to co-operate by 
formulating proposals for effecting the 
measure of concentration, in consultation with the 
Government departments concerned. The firms them- 
selves should be in the best position to frame plans in 
the light of their knowledge of their own capacity and 
circumstances. “ At the same time,” he added, “ the 
Government accepts ultimate responsibility for seeing 
that the necessary measure of concentration is 
achieved; and when firms are either unwilling or 
unable to meet the situation by their own efforts, 
the Government will be prepared in the last resort to 
the re-organisation which circumstances 
require.” 





In an Order issued on Thursday last week—‘ The 
Essential Work (General Provisions) Order, 1941 ”"— 


ed on “ essential work ” as defined in the Order, 


the defence of the realm, the efficient 


may be scheduled provisionally for three 
ing more 


ent and National Arbitration Order, 1940— 


; it is not intended 


When, in the Minister’s opinion, it is necessary that 








training of workers, such provision must exist or be 
in course of being made. When an undertaking is 
scheduled the effects that follow are: (1) The right of 
the management to discharge and of the staff to leave 
is strictly controlled and is, in general, subject to 
permission of a national service officer and to at least 
one week’s notice. (2) A guarantee of a certain 
minimum time-rate of w: is given, subject to specified 
conditions. (3) Cases of a absenteeism will be 
dealt with under a special procedure. These provisions 
apply to all persons in the undertaking including the 
managerial staffs. Discharge of a workman for serious 
misconduct will be permitted. In an emergency, but 
not otherwise, a worker's services may, with his consent, 
be lent to an undertaking without the permission of a 
national service officer for a period of up to 14 days. 





All workpeople in a scheduled undertaking will have 
a guaranteed week's wage, but no payment will become 
otherwise earned for the week by 
time workers or for the day by pieceworkers (including 
any payment for overtime) is less than the guaranteed 
amount. Collective agreements ich assure work- 
te Coaw WEE Uae G0 tho een ate 
the Order. The title to the guaranteed minimum 
wage is governed by two conditions. The first is that 
the worker must be capable of, and available for, work. 
The guarantee will, therefore, not apply to periods of 
sickness, nor to days of absence without leave. The 
second condition is that the employed person shall be 
willing, when work in his usual occupation is not 
available, to perform any other services which, in the 
circumstances, he can reasonably be asked to perform. 
If a person employed in a scheduled undertaking 
absents himself from work without leave or reasonable 
excuse, or if he is persistently late at work, the employer 
may report such absence or lateness to a national service 
officer, who can then give the employed mn direc- 
tions as to the way in which he should in future attend 
to work. 





The new schedule of reserved occupations is different 
from previous schedules in res of both form and 
effect, and has been framed with the two-fold object of 
(a) Recruiting further men for the Armed Forces, and 
(6) concentrating the residue upon “ protected ” work. 
Changes of a two-fold character are embodied. In the 
first place, the of reservation are raised in many 
occupations by stages, which will take effect in 
the course of the current year—probably before the 
autumn. In the first stage there is a raising of ages 
as from April 1 next. Men, de-reserved at this stage 
will not,-as a rule, be required to join their units before 
June 1. A further raising of the reserved age will be 
made in the second and third stages. But it is not 
expected that men de-reserved at the second stage will 
be required to join their units before August 1. Those 
in the third stage of de-reservation will probably have 
to join up in October. A very rough approximation 
is that the age of reservation is advanced in the three 
stages by 5-10 years. The second change is the intro- 
duction of a new principle—“ protected” work. 
Hitherto, the schemes have been Neue ertirely op 
occupation and age; that is to say, a man has been 
reserved irrespective of the industry in which he is 
engaged or the work he is doing, and there has been a 
single age of reservation for all men in each occupation. 





Under the new scheme, in many occupations the 
Schedule will take account not only of the occupation 
but of the work a man is actually on. In such 
occupations two ages are now fixed. There is a lower 
age of reservation for a man of that some engaged 
on work which is “ protected ”’ because of its importance 
to the war effort. A higher age is fixed for a man of 
that occupation engaged on unprotected work. A 
register of protected work is to be compiled. The main 
object of changes is to ensure that every man of 
mili age reserved from the fighting forces is not 
merely available for essential work but is actually 
eng: on it; reservation, in fact, is based now not 
simply on the occupation or of a man of military 
age, but on the importance of the work he is doing. 
Even “ essential national work ” is to be carried on by 
men fit for military duties who are kept out of the 
fighting forces, only if it cannot be done by an older 
or less fit man, or by a woman. It is emphasised in the 
explanatory memorandum that a yo man should 
not be kept even on armament work which could be 
done either by an older manor bya woman. “ Nothing 
that a woman can do or learn to do, however important, 
should be allowed to absorb a man of military age.” 





The total number of unemployed workers registered 
in February was 580,849—a reduction of 114 757 as 
compared with the figure for the previous month. 
Of these, 284,386 were men of whom 200,160 were 
wholly unemployed, 67,711 temporarily stopped, and 








16,515 casual workers. 
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Fie. 8. Tractor, wire Lirgspoat anp CaRRIAGE, TRAVELLING OVER SAND. 
































MECHANICAL REQUIREMENTS OF | 
THE R.N.L.I* 


By Lr.-Cotonet P. H. Jounson, C.B.F., D.S.O. 


(Concluded from page 200.) 


In order to appreciate the conditions which the life- 


boat tractor has to meet in service, it is necessary to 
give a brief description of an actual launch from the | 
beach. The tractor first hauls the lifeboat to that 
portion of the beach from which the launch is to be | 
made, finally entering the sea to a depth of perhaps 
2 ft. or 3 ft. Turning sharply up the beach the boat is 
hauled in a shoreward direction until the bow, which 
is at the rear of the carriage, is facing the sea and at 
right-angles to the breakers. The tractor is then 
uncoupled from the carriage and turned round ; the | 
front steering wheels of the carriage are locked and 
the tractor pushes the lifeboat seaward by means of 
the buffer provided for this purpose. Launching 
ropes, which are fixed to the stern of the boat and pass 
round pulleys at the rear end of the carriage, are 
brought back to the tractor and attached to eyebolts 
on the launching platform. When the tractor has 
ushed the lifeboat into the sea to a sufficient depth 
for launching, and the fastenings of the boat to the 
carriage have been released, the tractor is driven in 
reverse up the beach, when the pull on the launching 
ropes slides the boat into deep water off its carriage. 
The empty carriage is then hauled up the beach to 











* Paper on “ The Mechanical Requirements of the 
Royal National Lifeboat Institution,” read before the 


Institution of Mechanical Engineers, London, on Friday, 
February 21, 1941. 





Abridged. 





Fic. 9. General View or EQUIPMENT. 











Fra. 10. 


await the return of the boat. Fig. 8, on this page, 
shows a tractor, carriage, and lifeboat travelling over a 
stretch of sand. Fig. 9 shows the position arrived at 
in preparation for a launch after the tractor has been 
reversed and placed ready to push the carriage into 
the sea. Fig. 10 shows the position immediately 
preceding the actual launch. In this case the beach is 
steeply shelving, but in some cases the tractor has to 
push the carriage many hundreds of yards through the 
water before sufficient depth for launching can be 
obtained. 

In many circumstances the tractor has to be sub- 
merged to a depth of about 3 ft., and it may be sub- 





| 














LIFEBOAT, CARRIAGE AND TRACTOR IMMEDIATELY BEFORE LAUNCH. 


merged to a much greater depth. In stormy weather, 
which is naturally much more usual than otherwise, 
the breakers may pass completely over the tractor. 
Fig. 13, opposite, shows a launch on the coast of 
Holland. The conditions here emphasise the need for 
a submersible tractor. The tractor must be capable 
of being submerged for long periods in salt water without 
any interference with its proper function, and without 
the entry of salt water into any of the working parts 
where subsequent trouble would arise. In case the engine 
is stopped inadvertently, it must be possible to start 
it when under water, and every other possible precaution 
must be taken to guard against the stranding of the 
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Fie. 13. Launcn on Coast or Hoitianp. 


tractor on a rising tide. Instances have occurred 
in which inadequatély-protected tractors have been 
stranded in the water, due to mechanical failure, on a 


half buried in sand. 
most elaborate and thorough precautions are 
to prevent the possibility of mechanical failure 
or inadvertent stoppage. These may be summarised 
as follows. (1) Air for the engine enters through an 
intake at a height of 7 ft. 6 in. from ground level, 
the exhaust being carried to a similar height. The air 


height as the air intake for the engine. 
casing of sea water-resisting aluminium is pro 
on one side of the engine (sce Figs. 11 and 12, on this 
page) for housing the sparking plugs and other electrical 
gear, which includes dual ignition but does not include 
the starter motor or battery. Access to this chamber 
is provided by a series of watertight but easily remov- 
able doors. The air intake for the engine is coupled 
to the forward end of this casing, thus ensuring that 
cool air passes over the electrical apparatus inside 
on its way to the engine. (3) The driver’s control 
board is enclosed by a casing in front of the operator, 
again of sea water-resisting aluminium; movement 
to the outside of the casing for external operation is 
made through synthetic-rubber diaphragms. (4) It is 
impracticable to provide glands for waterproofing 
the governor gear, as this would interfere with its 








free working, so this part of the engine is completely 
encased in a separate housing. (5) The box containing 
the batteries is placed to the rear of the fuel tank and 
engine and in front of the driver’s control box. (6) In 


filled | addition to the usual lighting equipment for travelling 


on the road at night, a powerful searchlight is mounted 
conveniently for the driver’s control, and is an invalu- 
able aid for launching on a dark night. All this equip- 
ment and the electrical leads associated with it are 
specially waterproofed. (7) If, in exceptional circum- 
stances, the tractor is unable to move the boat and 
carriage ‘by direct haulage, then resort can be made 
to a bollard, at the rear end of the tractor, which is 
capable of giving a 10,000-lb. pull with the tractor 
stationary. Special gear is also provided for anchoring 
the tractor against the pull of the rope, if necessary, 
but normally the resistance, with the brakes fully 
applied, suffices. (8) Every ible inlet for water 
is “‘ proofed” by some special form of sealing device 
or connected to the engine air-intake. Many of these 
sealing devices would have presented far greater 
difficulties but for the comparatively recent introduction 
of synthetic rubber. It is also used throughout the 
tractor for sealing such bearings as those of the weight 

rollers, bollard, steering shaft, etc. All sliding 
shafts are vided with glands and stuffing boxes, 
(9) A special ventilation valve, which is left open when 
the tractor is not in use, but is closed as soon as the 
engine is started, is 
of petrol gas which might lead to an explosion, 
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The endless tracks with which the tractor is equip 
are of the rubber-jointed variety ; the joints are thus 
immune from the action of sea water, sand, and corro- 
sion. The tractor drawbar is of the laterally swingi 
variety, preter at a point sufficiently forward of 
centre of ground contact to ensure that the drawbar 
pull assists the steering. 

The special gear for anchoring the tractor against 
the pull on the rope, when the bollard is in use, consists 
of a sprag beam—somewhat longer than the width of 
the tractor—which is laid on the ground at the rear 
of the tractor, each end of it being coupled by chains 
to the tractor frame. The chains are of such length 
that, when the pull comes on the bollard, the tractor is 
hauled backwards on to the beam with one track resting 
on each end of it, so that the combined weight of the 
tractor and pull on the rope forces the beam into the 
ground. In this position the chains between the beam 
and the frame arrest further backward movement. 
This sprag beam is also adapted for use in emergency 
as an unditching beam. 

In excsptional circumstances, such as mud 


‘|or quicksand, the surface may be so soft that even 


track-laying machines will sink sufficiently to cause 
the weight to be supported by the frame of the vehicle ; 
the tracks then idle round in the mud without propul- 
sive effect. This was a common experience with the 
tanks used in the Flanders mud during the war of 
1914-18, where the problem was made increasingly 
difficult by the effect on the soil of high explosives. 
Numerous types of “ spuds ” or “ grousers” were de- 
vised for attachment to the tracks in the hope of 
increasing adhesion, but largely without effect. Scores 
of tanks were lost due to their inability to extricate 
themselves from shell craters in swampy soil. Early in 
1917, it was discovered that, if the tracks were con- 
nected together by a beam consisting of a light tree 
trunk, forward movement became possible under almost 
all conditions. This beam, having under the 
belly of the tank, had to be detached from the tracks 
and man-handled from the rear to the front as many 
times as might be necessary for the tank to reach firm 
ground, and during the whole time thus occupied the 
crew were exposed. In action, something better was 
called for, and eventually the continuous unditching 
beam was evolved. This was carried on the 
tenk at all times; its ends could be chained to the 
tracks through side openings in the driver's turret 
without any member of the crew getting out of the 
machine. As the name implies, the unditching beam 
finally standardised on Mark IV and Mark V tanks 
could, if necessary, operate continuously. This was 
arranged by fitting a pair of angle rails to the top of the 
machine over which the beam could slide from rear to 
front, being drawn forward by the chains attaching 
the beam to the tracks. The rails were, of course, 
raised high enough above the roof of the tank to allow 
the unditching beam to clear all obstructions such as 
turret, exhaust pipes, etc. 

There is no necessity, in the case of the lifeboat 
tractor, to provide for continuous action of the 
unditching beam as the boat crew can easily handle the 
beam from rear to front if one application of it is 
insufficient to bring the machine on to firm ground. 





provided to prevent accumulations | Lugs 


are provided on the beam which engage with the 
tracks by a small sideways movement, so that attach- 


ment or detachment is a matter of seconds. When 
the sprag beam is used for unditching purposes it is 
important that there should be no relative movement 
between the two tracks and thus arises one reason for 
the necessity of the differential locking device with 
which the machines are fitted. When a differential 
lock is fitted it is important to provide a safeguard to 
prevent any attempt to steer the tractor when the lock 
i ive.. This is effected by means of an inter- 


and that the differential lock cannot be engaged 
the steering wheel is in the neutral position. 

When every precaution has been taken to ensure 
that the internal mechanism of a lifeboat tractor is 


that oil tends to close a slight leak. 
for several under these conditions, the internal 


is otherwise complete with all working parts. 

It might appear simpler to house the tractor power 
and transmission unit in a com and separate 
waterproof casing, instead of individ water- 
proofing every possible inlet and joint. This 
was examined when the lifeboat roadless 
tractor was desi , some four years ago. The conclu- 
sion was reached that to make the machine water- 
proof by this method was quite impracticable without 
approximately doubling its weight. 

After concluding the submergence tests, each com- 
pleted tractor is subjected to an 8-hour non-stop run 
at full i before being dispatched to ‘the 
coast for the acceptance tests. The latter include 
a trial launch and the hauling of the carriage and boat 
over the most difficult portions of the beach ever likely 
to be used. 

Experience has shown that slight accumulations of 
water can be found in the enclosed parts of the tractor, 
which are not traceable to leakage. They are accounted 
for by condensation. After a launch, when the engine 
is shut down, the interior is filled with moisture and 
salt-laden air, and, as the tractor cools and the heated 
oil drains from the metal surfaces, this moisture 
condenses on them and in a very few days can lead to 
serious corrosion. To guard against trouble from this 
source, the standard procedure at all Royal National 
Lifeboat Institution stations, where these tractors are 
im use, is roughly as follows: Every time the tractor 
is used and before it is put away in the boat-house, 
it is thoroughly hosed down with fresh water. The 
engine is run daily for a period of about 15 minutes, 
until thoroughly hot, the tractor at the same time being 
both moved and steered. Samples of case a 
gearbox oil are drawn off at frequent intervals from the 
lowest point to ensure that no leak has developed. 
Inspection of chambers not directly connected either 
to the sump or the gearbox is made at frequent intervals 
through the inspection covers provided. 

While many unexpected difficulties were met with 
and overcome in the design and experimental stages of 
this tractor, there was one item from which trouble 
was expected and which in practice gave none. It was 
feared that, when running into the water, the radiator 
fan blades might easily be broken or distorted and that 
it would be necessary, though extremely difficult, to 
find means of enclosing the fan. In practice it was 
found that, immediately on entering the water, before 
the fan blades actually came into contact with it, the 
water picked up by the fan belt acted as a lubricant 
and had the effect of stopping the fen from working as 
long as it remained under water. As the engine cannot 
overheat during this time and as the services of the fan 
are not required, no adverse results arise, and a few 
moments after emerging from the water the moisture 
drains away from the fan oelt and the fan starts 
working again. 

The tractor described was by no means successful 
in its initial stages. As in so many matters, success 
was the outcome of a series of failures. Even to-day 
the details of construction are continually under review 
with the object of introducing improvements wherever 
scope for them can be shown. Nothing is regarded as 
final. Lifeboats even heavier than those now used are 
under consideration for beach launchi While the 
special machinery by which lifeboats are launched from 
an open beach has no general commercial significance, 
there are lessons to be learnt from it which can be applied 
in other directions. 
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ABSTRACTS OF SPECIFICATIONS RECENTLY 
PUBLISHED UNDER THE AOTS OF 1907 TO 1939. 


The number of views given in the Specification Drawi 
yor where none is mentioned, 








(6 Figs.) August 17, 1938.—The invention is a control 
cireuit for a “‘ Queen Bee” type machine, which is 
fitted with a parachute to obviate crashing on landing. 
The whole of the components of the plane are fitted 
with a thin continuous copper wire, shown diagrammati- 





cally at 7, which is woven throughout the machine to 
form a closed circuit. The wire is in circuit with a battery 
and a normally closed relay 9, the relay controlling a sec- 
ondary circuit which includes a solenoid 11 for operating 
a bolt which locks a trap-door 13 in the underside of the 
fuselage. The trap-door closes a compartment holding 
@ parachute. Thus, upon breakage of the circuit by 
shell fire, the relay closes the solenoid circuit and the 
solenoid releases the bolt which allows the parachute to 
open and bring the plane safely to the ground. (Accepted 
October 15, 1940.) 


LIFTING AND HAULING APPLIANCES. 


528,067. Overhead Cranes. Geo. W. King, Limited, 
of Hitchin, and D. M. King, of Hitchin. (4 Figs.) 
April 26, 1939.—The invention is an arrangement of 


nd | overhead travelling cranes whereby loads which are 


actually in the path of one crane can be lifted and trans- 
ported by an adjacent crane. Two cranes run on parallel 
gantries lengthwise of the building and each consists of a 
pair of beams 16 and 17, which are spaced apart and are 
supported by rollers 18 running on the lower webs of the 
two parallel gantries 10. The rollers are mounted 
between a pair of angles which are secured to both the 
beams 16 and 17. The beam 16 of one crane is shorter 
than the corresponding beam of the other crane, while 
the beam 17 is longer, the arrangement being such, 
however, that when the cranes are in alignment there 
are two continuous tracks extending across the four 


A Fig. 1. én a 
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17 16 
gantries 10. The beam 17 of each crane is below the 
beam 16 so that the cranes can pass one another. The 
carriages 20, which run on the beams 16 and 17 have 
their haulage drum or other lifting gear suspended below 
and clear of the respective beam so that they can move 
backwards and forwards without hindrance. Automatic 


.| cap round the edge of which is a rubber ring. 





stops at the inner ends of the beams limit the travel 


When the cranes are in alignment, each carriage can be 
transferred from one crane to the other, so that each 
crane has a range extending over the three bays defined 


Smith, 

Keighley. (6 Figs.) May 15, 1939.—The invention 
enables yarn which has been laid in the yarn holder to 
be recovered after the breakage of a yarn, and spinning 
to be recommenced in that holder wit’ «imum los 
of time. Overhead cages, each carry’=g upper 
ball bearings, are secured at a 
bearings carrying the tubular 

shaped yarn holder 8, which is driven by 
around a whorl 9 fixed to the 

with each yarn holder is a . 
in a bracket 11, in which it is locked by a set 
the upper end of each spindle 10 is carried 
a@ bobbin peg 18, which is normally held 
spring. The upper end of the bobbin has a 


it 
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26 is secured to the traverse rail adjacent to each 
unit. and supports a sliding tube 27, fitted at its 
end with an eyelet and constituting a traversing 
From its upper end to below the middle of ite 
runs a vertical slot terminating in an off-set recess 
lower end, and the tube is detachably connected 
bracket 26 by a depending peg 34 engaging its forward 
end. During the operation of the machine, yarn is 
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delivered to the tube 27 and emerges through the eyelet 
to be laid centrifugally upon the inner surface of the 
revolving yard holder 8, in which an annulus Y of yarn 
is gradually built up. If, during this process, the yarn 
breaks, the annulus already spun is recoverable in the 
following way: the operator disconnects the traversing 
tube 27 from the traversing rail by lifting the tnbe and 
withdrawing the peg 34 from the bracket 26, the tube 
being locked by turning it until a fixed bracket enters the 
offset recess. The spindle 10 is then raised until] the 
bobbin is at the correct height within the yarn holder 8. 
The operator then tilts the bobbin into the position 
shown so as to bring the rubber ring for a short period 
into contact with the surface of the rotating annulus 
of yarn. A few coils of yarn are retarded and the winding 
of the yarn on to the bobbin is thus begun. The bobbin 
is then released and assumes a vertical position in which 
the transference to it of the remainder of the yarn in 
the holder is completed. The spindle 10 is then dropped 
and the bobbin is removed from the peg 18 to be replaced 
by an empty bobbin. To restart spinning in the yarn 
holder, the operator first lowers the tube 27 until the 
eyelet is below the level of the bottom edge of the 
holder. A short length of yarn is passed by hand through 
the tube 27 and is caught up by diametrically opposed 
pegs 36 at the lower end of the yarn holder. The tube 27 
is then raised into the spinning position, the peg 34 
being engaged with the bracket 26. The short length 
of yarn is now centrifugally controlled by the yarn 
holder 8 and is joined up to the yarn being delivered. 
Spinning can then proceed, the other yarn holders in the 
machine not having been interrupted during the whole 
process. ‘(Accepted November 19, 1940.) 








